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Room Nineteen: A Room of Susan's Own
Mohammad Hasan Jan*
Abstract
Doris Lessing's "To Room Nineteen" chronicles a passionate account of Susan Rawling's
pathetic fate. Susan, a middle-aged English woman, appears to have a happy, married
life with her husband and Jbur children. But her disillusionment of this illusory
happiness principally caused by her husbands infidelity forces her to embark on a quest
for self-discovery and freedom. However, Susan's misinterpretation of the ideas of her
'true self and 'freedom' ironical/v propels her to a descent into madness and finally to
committing suicide in Room Nineteen in Fred's Hotel. For the purposes of this paper I
propose to examine how Susan's conjugal iUh gradual/v degenerateds, and how Room
Nineteen stands for the ideas of Susan's emancipation and disintegration at the same
time. Room Nineteen gives Susan hopes to rise from the frustration of her maladjusted
.family life. But it is this very hotel room that, like a silent assassin, devours her in the
end. Thus Room Nineteen offers multi/hid signIcations as it becomes the symbol of
Susan's mental trauma, her aspiration and also her failure to subvert the authority of
patriarchy
The Title of Doris Lessing's short story "To Room Nineteen" speaks of a hotel room, "Room
Nineteen," which is preceded by the preposition "To," and thus stands for a voyage towards a goal
that is thought to be ideal. But the journey that we observe in the story does not end in optimism,
rather it shows the disintegration of an individual, Susan Rawling, who appears to be a victim of
patriarchy. So, the title itself is ironic. Parallel to this, Susan's marriage also turns Out to be ironic
since it falls apart, although the initial phase of her conjugal life looked almost prefect. Thus the
story takes on a dual nature as it shows the determination of Susan to break free and at the same
time her tragic death in the end. And "Room Nineteen" becomes the epitome of both Susan's
freedom and failure.
The story begins with a description of the history of Susan and Matthew Rawling's marriage,
which has been a very practical union, and which is "grounded in intelligence" (Lessing, 1993:
2301). They married in their late twenties after having known each other for some time and after
having experienced other relationships. Their friends consider them to be "well matched." Susan
and Matthew are said to have handled their relationship "sensibly." They have had children: "a
son first, then a daughter, then twins, son and daughter." They were certain that they had chosen
"everything right, appropriate, and what everyone would wish for, if they could choose."
* Lecturer, Department of English, East West University,
(Lessing, 1993: 2302). They also adopted conventional roles. For example, their 'foresight and
their sense" prompted them to decide that Susan would give up her job with an advertising firm
and take care of the house and the children while Matthew would support them, both determining
that "children needed their mother to a certain age" (Lessing, 1993: 2303).
But one may wonder how could a marriage end in disaster after having a dream start? If we
carefully observe Susan's family we may notice that Susan's relationship with her husband lacks
warmth in it.
Everything in Susan's house is arranged and done with almost a mathematical precision.
However, Susan is probably the only one to sense the lack of passion in their relationship. And it
is probably this sense of "flatness" that makes Susan uncomfortable. This realization makes Susan
desperate to find a uniting factor behind their bondage, or a centre for it; so that either of them
could say: 'For the sake of this is all the rest." After considering a number of factors. Susan
manages to convince herself by thinking that it is the love between her and Matthew, which is
"the wellspring," and around which "the whole extra-ordinary structure revolved." Thus Susan's
restlessness is pacified for the time being (Lessing. 1993: 2302).
However, disaster finally arises when the centre, that is Susan and Matthew's love itself, cannot
hold. One night Matthew comes home and confesses to Susan about his extra-marital relationship
with Myra Jenkins. Initially, Susan tries to forgive him and represses her resentment. She tries to
believe that things will smoothen again. But on the contrary, the incident leaves an indelible mark
in their minds and makes both of them irritable. This is because Matthew's infidelity has shattered
the very foundation of their marriage. So, after this, both of them become "bad-tempered,
annoyed." And it is after this particular point of time that the Rawlings couple gradually Starts to
move apart from each other. Susan now understands that their ten years' marriage has been
destroyed. She senses the absurdity
 of the whole scenario as she thinks that either "the ten years'
fidelity was not important, or she isn't" (Lessing. 1993: 2304). Consequently, she starts to suffer
mental alienation. So. Susan's husband's disloyalty is the first and probably the most influential
cause that ultimately drives her towards 'Room Nineteen.'
Secondly, Susan leaves her job after giving birth to her first child. And taking care of her children
becomes her preoccupation from then on. But problem arises when all her children grow up.
When Susan is in her early forties, her youngest children, the twins, are to go to school. Susan
begins to wonder what she would do now as all her children are away from home. On the day she
drops her twins off for their first day at school. Susan returns home and spends a restless morning,
not knowing quite what to do, how to fill up this suddenly created vacuum in her daily routine
caused by the absence of her four children. Susan's mental alienation, which she has been
suffering from since her husband's confession of having an extra-marital affair, is intensified after
this period.
Thirdly, Susan gets utterly disillusioned to discover her insignificant existence in her family.
Earlier, she used to think that Matthew, the children, the house and the garden- the total unit
"would collapse in a week without her" (Lessing. 1993: 2304). She also thought that the "four
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children and the big house needed so much attention" from her. Now, after leaving her job and
also after being betrayed by her husband, Susan needs to find a meaning to her family life, which
revolves around her children. But very much to her surprise and shock, the children also behave
indifferently with her. One day Susan hears her son Harry telling the little ones: "It's all right,
mother's got a headache" (Lessing, 1993: 2307). Susan becomes really upset to know that her
having pain is all right with her children. Susan discovers that during her stay out of the house, the
children pass their time quite happily with Mrs. Parkes, and especially, with the new au pair girl
Sophie. One day Susan secretly peeps from outside her house to see her children and observes that
they do not seem at all aware of their mother's absence. This shocking revelation shatters Susan's
sense of belonging to her family. From this moment on she starts to feel like an outsider, and
consequently, moves a step further towards her tragic fate.
Susan's too much suppression of her pangs and sufferings is another reason for her psychological
dilemma. In the whole story we do not see her bursting out in anger at Matthew even though there
are strong reasons to do so. She has always tried to define herself as a rational human being and
has thought that it is "sensible" to curb her inward feelings. Even if Matthew asks her about her
problems, she answers in a generalized way by saying, "I don't feel well" (Lessing, 1993: 2309).
Thus Susan's difficulty to pass her time remains unrevealed to Matthew.
However, one may wonder what would have happened even if Susan had voiced her anguish to
Matthew? Throughout his married life Matthew has been indifferent to Susan's passions. His
callous attitude towards Susan has made her more desperate than she actually is. Furthermore,
Matthew, very much paradoxically, becomes suspicious of Susan whereas it was he who
committed adultery earlier. Being a hypocrite himself, it is more convenient for Matthew to
believe that Susan has been unfaithful to him than to realize that there are serious problems in
their marriage. And Matthew gives a final blow to Susan and simply puts "an end to it all by
sending a detective after her" to investigate her activities outside the house (Lessing, 1993: 2319).
Moreover, Matthew adds to Susan's pain by offering the ridiculous idea of a "foursome." Susan's
frustration gradually intensifies at these silent tortures by Matthew. She understands the absurdity
of her apparently "sensible" marriage, and eventually this transforms her frustration into
desperation and propels her to committing suicide in Room Nineteen.
This intensely complicated and problematized married life of Susan results in an utter
disorientation and forces her to look closely at her self. Susan has not been able to give time to
herself after her marriage. So, after being betrayed by Matthew, when her children are all off to
school, she takes a spare room in her house where she can enjoy some privacy. Staying in the
room is Susan's first visible attempt to start the journey towards self discovery. However, Susan's
privacy is intruded on by her demanding children when they return home. And at one time that
private room becomes another family room. This eventually leads Susan to find Room Nineteen
in Fred's Hotel where she goes everyday and passes some time with a hope to stay away from her
frustration and also to jettison her bitter memories. Thus Room Nineteen becomes a symbol of
Susan's urge for freedom which resembles Virginia Woolf s A Room of one's own and thus
focuses on the necessity of a woman's having a personal space in a patriarchal society. But
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whereas Woolf emphasizes the vital need for privacy for women in order to create art, Doris
Lessing represents Room Nineteen as a shelter for Susan to escape from the hypocrisy of her
family life. Lessing carefully portrays the essence of freedom that Susan was looking for while
describing Susan's first visit to Room Nineteen:
"It was twelve in the morning. She was free. She sat in the armchair, she simply sat, she
closed her eyes and sat and let herself be alone. She was alone and no one knew where she
was. ....She no longer was mistress of the big white house and garden..... she was alone and
she had no past and no future (Lessing. 1993: 2316, 2317).
However, it is interesting that Room Nineteen offers a dual signification since both Susan's
attempt at self discovery and her self destruction take place here. This equivocal nature of the
place is hinted at when we are told that Susan tries "to let go into [a] dark creative trance in
Room Nineteen (Lessing, 1993: 2319). She may enjoy her creative impulse but at the same time
it is dark.' Furthermore, she is not in her conscious state, rather she is in a 'trance. This could
imply that the idea of Susan's searching for her own self is problematic. Though Susan eagerly
waits for her visit to Room Nineteen, she does not seem to pass a very cheerful time there. Much
like her married life, Room Nineteen itself is a void. So, although Room Nineteen connotes the
idea of emancipation, it cannot offer a practical solution to Susan's maladies. There is nothing
substantial that Susan does in this room. Hence, Room Nineteen cannot be a viable option for
Susan to eradicate her suffering. And at the end of the story, it is in this very room where she
commits suicide.
The vacuum of Susan Rawling's life can be looked at and interpreted from a feminist perspective.
In both of her essays "When We Dead Awaken: Writing as Re-Vision" (1971) and "Compulsory
Heterosexuality and Lesbian Existence." (1980) Adrienne Rich, the American poet and feminist
critic, deals with the pitfalls of the socially established institution of marriage and also emphasizes
the need for women to exercise their potentiality. Rich does not talk about the abolishment of this
age-old institution, rather she opines that marriage should not be regarded as the one and only
goal for a woman, since it serves the purpose of patriarchy and robs women of their potentiality.
According to Rich, heterosexuality is "a political institution which disempowers women" (Rich
1993: 203). Simone de Beauvoir in her groundbreaking book The Second Sex (1949) hammers on
this point too. In the chapter called "The Married Woman," Beauvoir elaborates on the nature and
the drawbacks of marriage. The first line of the chapter goes: "Marriage is the destiny traditionally
offered to women by the society" (Beauvoir. 1997: 445). She describes the system by which,
reared by women within a feminine world, the women are naturally directed toward marriage that
finds its purpose in child bearing, and that practically means subordination to man; because
masculinity, resting still upon solid economic and social foundation, is far from becoming
subservient. So. both Rich and Beauvoir talk about the amount of energy that women have to give
to doing their household works.
Doris Lessing successfully deals with this idea in her story by depicting Susan as a pathetic victim
of a maladjusted marriage. It could be opined that Susan's dilemma with her 'self and her identity
crisis have their origin in the fact of Susan's leaving her job. In the story we are told that Susan
4
"had a talent for commercial drawing." We also know that she was "humorous about the
advertisements she was responsible for" (Lessing, 1993: 2302). But Susan had to leave her job for
the sake of her responsibility as a mother and a wife. In this regard, we can refer to the term
"energy of creation" coined by Adrienne Rich in her essay "When We Dead Awaken: Writing as
Revision." By "energy of creation' Rich means the potentiality and the creative power of women.
Susan has not been able to exercise her talent since she left her job. And in her house Susan is
identified by the roles she plays: mother of four children, wife of Matthew, and employer of Mrs.
Parkes and Sophie. She seems to have no entity of her own. Her identity is nothing but the sum of
the household duties that she has to discharge which according to Rich is the "energy of
relation."And understandably, Susan is quite easily substituted by Mrs. Parkes and Sophie, both of
whom can do the things as skillfully as Susan. It is probably for this reason that Susan, after
twenty two years, at a critical juncture of her conjugal life, finds out that she has not undergone
any development "as if the essential Susan were in abeyance, as if she were in cold storage'
(Lessing, 1993: 2305). So, the paralysis of time that Susan seems to experience in Room Nineteen
is a parallel to Susan's married life itself. And it may be argued that Susan's fate could have been
otherwise if she had not given up her job or had tried to find a vocation of her own after being
disillusioned about her family.
The story begins with a comment by the narrator: "This is a story, I suppose, about a failure in
intelligence" (Lessing, 1993: 2301). Susan's marriage, her relationship with her children, her
career, and her quest for self-discovery- nothing succeeds in the end. Nevertheless, Susan appears
to be glorified; first of all, she is aware of her predicaments. Next, she is never willing to
surrender to the patriarchal authority, and when things go beyond any solution she tries to break
free. She aspires to rise from the abeyance. She also shows a true love for Matthew and her
children, and the tendency to sacrifice for her family.
So. I would conclude by saying that Susan gains our admiration by showing the spirit to embark
on a voyage to find "a room of her own." But her failure lies in the fact that she cannot justify her
attempt because she misinterprets the ideas of self discovery and freedom. Susan's voyage towards
self discovery leads her towards self destruction. And her search for freedom in Room Nineteen
turns out to be fatal as she commits suicide in that very place and "[drifts] off into the dark river"
(Lessing, 1993: 2323). So, this is a story about a success and a failure. And Room Nineteen stands
for both.
References
Beauvoir, Simone de. The Second Sex. Trans. and ed. H.M. Parshley. London: Vintage, 1997. 445.
Lessing. Doris. "To Room Nineteen." The Norton Anthology of English Literature. 6th ed. Vol. 2.
Ed. M.H. Abrams. New York: WW Norton, 1993.2301-2323.
Rich, Adrienne. "When We Dead Awaken: Writing as Re-Vision." Adrienne Rich's Poe/n .
 and
Prose. Ed. Barbara Charlesworth Gelpi and Albert Gelpi. New York: Norton, 1993, 166-177.
"Compulsory Heterosexuality and Lesbian Existence." Adrienne Rich's Poetri.' and Prose. Ed.
Barbara Charlesworth Gelpi and Albert Gelpi. New York: WW Norton. 1993, 203-224.
Woolf, Virginia. A Room of One's Own. London: Penguin Books, 1945.
5
Ain't your God white?
Toni Morrison's Deconstruction of the Concept of
God in The bluest eye and Paradise
Nazia Fatmi*
Abstract
The very idea of God in Toni Morrison undergoes a remarkable transformation from an
evil power as depicted in her first novel The Bluest Eve to an embodiment of love in
Paradise. This transformation is the result of her lye-long quest in understanding the
role of religion in the lives of African-American people, a people who had been robbed
of their culture, customs, and religion, and who had converted to Christianity. Morrison
is thus highly critical of the traditional views of Christianity which she directly
challenges in The Bluest Eve, and develops her own understanding of the religion in
Paradise. Along with their projection on various crucial issues, both Paradise and The
Bluest Eve portra y the image of God from traditional Western and radical humanist
standpoint. In The Bluest Eye the image of God is particularly used to expose how
traditional Western notion of God affects her African-American characters. However,
Morrison's selection of this image highlights her commitment to demonstrating that this
sensibility is inherently attuned to the notion that God is much larger than the image to
which He has been confined by corrupted Western theology. This paper shows that
Morrison subverts the conventional Christian concept of God which Jails to address the
problems faced in our everyday life, and replaces it with an idea of God which goes
beyond the limitations of sex, race, and other related dimensions.
Key Words: Dimension of Christianity (racial, social, cultural, and political), Western
hegemony, White supremacy, Racial inequality, Universalism, Particularism, Humanism.
Both The Bluest Eve and Paradise are two of Toni Morrison's most famous novels dealing with
human desire; one is about the whys behind the fervent and desperate desire for the blue eyes of a
white girl, and the other is the breathless, expansive rumination on our desire for sanctuary and
our need for salvation. Although both these desires are portrayed as important problems with their
social, racial, political, economic, cultural, and theological/religious roots, Morrison's special
attention to the last category is quite evident in the importance that she assigns to the idea of God,
religion, and the church. As readers we are quite familiar with Morrison's exceptional way of
* Senior Lecturer, Department of English, Eastern University
looking into the heart of an issue and then explaining it through a narrative which makes us
accept her view as the only legitimate one. Although The Bluest Eve demonstrates the oppression
of the African-Americans by the hegemonic white culture, it also presents the images of God and
father--both of which are instrumental to that oppression. In narrating the painful tragedy of
Pecola, Morrison elegantly projects that God, indirectly her father, the supposed protector, is
directly liable for her downfall. It is through Pauline's blind acceptance of white supremacy and
rejection of her heritage, the store-keeper Yacobowski's religious hyper sensibility, Geraldine's
self loathing, Cholly's abomination of the grandfather-like image of God, and finally Soaphead
church's degenerated theological synthesis that Morrison portrays the image of God prevailing in
western religious tradition. However. Morrison brilliantly deconstructs the concept of a
benevolent God with her references to the evil prevalent in the society, and adds another
dimension to the Trinity. In Morrison's depiction, "God's characteristics are not limited to those
represented by the traditional western notion of the Trinity: Father, Son, and Holy Ghost. Instead,
God possesses a fourth face, one that is an explanation for all these things-the existence of evil,
the suffering of the innocent and just-that seem so inexplicable in the face of a religious tradition
that places the supremacy of a benevolent God" (Alexander, 1998). It is true that in Morrison's
fiction the fourth face is often portrayed as a reservoir of evil and, if her images of God are taken
in their totality, it becomes quite clear that her depiction of the Deity is an attempt to humanize
God, to show how God for her characters is not the characteristically ethereal God of traditional
western religion. This discovery of the inefficiency of the Western God motivates her to discover
the true God which she tells us how to find in Paradise. Along with presenting the images of God,
Morrison also shows her brilliance in depicting the images of father who, instead of performing
his fatherly responsibilities, engineers the cataclysm in the family.
Unlike the traditional image of God. Morrison often depicts God as a reservoir of evil and she
does so in order to humanize God, to project how this otherworldly God is ineffectual for her
characters. In The Bluest Eve the image of God is particularly dedicated to exposing how
traditional western notion of God affects her characters. If we consider this novel as an initiation
story, we observe that a major portion of a character's initiation involves discovering the
inadequacies of western theological models for those who have been marginalized by the
dominant white culture. But many of Morrison's characters fail to follow and recognize the
religion of the white majority for what it is and to divorce themselves from all the prohibitions,
crimes, and hypocrisies of the Christian church. In Morrison's composition, the characters that
blatantly attack the norms of white society often seem ridiculously ignorant of their own heritage.
In The Bluest Eye there is the sad case of Pecola Breedlove, who falls prey to the false notions of
white superiority espoused not only by the white community but also by her mother and others.
Although most of the characters in the novel are more or less affected by the hegemonic white
culture, Pecola is the one character whose life seems most vulnerable to the whims of the Western
tradition. At every turn Pecola is confronted with attitudes and images based on the myth of white
superiority that reinforce her tendency toward self-hatred. When Pecola encounters Mr.
Yacobowski, a white man whose religious sensibility, "honed on the doe-eyed Virgin Mary," is
alien to the world she inhabits, she is struck by "the total absence of human recognition" on his
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face (The Bluest Eye 36). But such blatant expressions of racial inequality are not limited to the
white characters that are noticeably few and far between. Geraldine, a black woman who is said to
have suppressed her racial identity by getting rid of 'the dreadful funkiness of passion, the
funkiness of nature, the funkiness of the wide range of human emotions" in order to appease the
white man's "blunted soul" (The Bluest Eye 64), treats Pecola as not only a nuisance or blight, as
does Mr. Yacobowski, but as a threat to the "sanitized" - i.e., anti-black - environment that she has
constructed around her son. As Pecola is thrown out of Geraldine's house, she sees a portrait of an
Anglicized Jesus "looking down at her with sad and unsurprised eyes" (The Bluest Eye 72), an
image of a God who seems either incapable of helping her or is complicit in her suffering.
With this image of Jesus, Morrison simply points out how a supposedly omnipotent and loving
God can allow the existence of evil and suffering. Morrison reintroduces this model of an
inadequate God, of a deity incapable of alleviating or unwilling to resolve the injustices of human
society, as she recounts Cholly Breedlove's childhood. At a church picnic, Cholly watches the
father of a family raise a watermelon over his head to smash it on the ground and is impressed
with the man's God-like stance, which he sees as the opposite of the unimpressive white image of
God: "a nice old white man, with long white hair, flowing white beard, and little blue eyes that
looked sad when peop l e died and mean when they were bad" (The Bluest Eve 105).
Although this white image of God is woefully inadequate for Cholly, who, at least during this
period of his life, embraces his African heritage, it is an image to which Pauline Breedlove clings,
even at the expense of her daughters psychic well-being. Pauline, though she has not enjoyed the
quasi-middle-class lifestyle that Geraldine believes is the result of having suppressed her racial
identity, still looks to white society - through films produced for and religion constructed around
the tastes of the white majority - to provide the guidelines for her manner of living. Her
acceptance of her poverty and suffering, reflected in her belief that 'it don't make no difference
about this old earth' because 'there is sure to be a glory', echoes the teachings of slave masters,
who manipulated biblical passages to stifle dissatisfaction among those they oppressed.
Pauline has also adopted the Western theological tradition of either-or thinking, of believing that
the differences between good and evil, righteous and unrighteous, believer and nonbeliever are
clearly demarcated. This ethical orientation is reflected in her belief that she is "an upright and
Christian woman, burdened with a no-count man, whom God wanted her to punish" (31), and she
rationalizes that her antipathy toward Cholly is sanctified by her God, for "Christ the Judge"
demands that she make her husband pay for his transgression. Yet Pauline Cannot think of "Christ
the Judge" and "Christ the Redeemer" simultaneously because such a linkage does not fit the
severely drawn categories of good and evil that she has inherited from the dominant white culture.
To her way of thinking, "Cholly was beyond redemption" (The Bluest Eve 31). "Holding Cholly as
a model of sin and failure, she bore him like a crown of thorns and her children as a cross" (The
Bluest Eve 98). Pauline's religion, built upon such a rigid and unforgiving foundation, cannot
tolerate the notion that a man like Cholly could be a blend of both good and bad, that he, quite
simply, could be human. Consequently, she never recognizes God's fourth face. She remains as
detached from this concept as she does from her family and heritage. Pauline's belief system,
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whose either-or design requires its adherents to judge others, often by impossible standards, leads
her to leave behind those persons, including her family members who fail to measure up to her
standards. She thus becomes an extreme individualist, a person cut loose from her cultural
moorings.
However, Pauline's adoption of the white society's notion of an ethereal God who judges humans
from an alien perspective contrasts with a strain in African American thought that has sought to
put a human face on God, as Major J. Jones points Out in his study The Color of God. His African-
influenced theological outlook envisions God as 'neither threat nor rival' to humans. Instead,
"God is . . . the very basis or ground of the creatures fullest possible self-realization. . . Black
religious experience. . . is about being and becoming more human under God (Alexander, 295).
Since this outlook suggests that one's humanity is inextricably linked to God, it follows that such
an orientation would lead one to believe that perhaps the connection runs both ways, that God
cannot be fully God, or at least a God to humanity, without also being in some sense human. This
concept is not completely alien to Western theology, for the Christian faith itself depends on the
notion of God becoming a man in the form of Jesus. But, as Jones concludes, and as Morrison
suggests in her fiction, the West has lost this connection which works through various factors,
including this fundamental idea of a link between God and humanity. Consequently, in white
society God has been molded into an otherworldly presence who, despite Christ's role as redeemer
of fallen humanity, regards human weakness, in the form of sin, as something disconnected from
the divine.
Through the portrayal of Pauline, Morrison projects the values of white religion as inappropriate
and ultimately self-defeating guides for her African American characters. Though she does not
present us with a character in The Bluest Eve who is suspicious of the trappings of white religion,
including those characteristics that have been absorbed by African American Christianity, she
does portray characters who embrace these trappings, such as Pauline and Geraldine, as less than
admirable figures. Moving too far away from her African roots, Pauline chooses her church
precisely because it is a place 'where shouting [us frowned upon', a sanctuary from the passion
that she so despises. But ultimately she suffers from her association with this church. Pauline
divorces herself from her African American heritage and in the process loses sight of the closest
manifestation of that tradition: her family and that image of God which Western theology never
shows.
This image of God, an image that western theology deliberately fails to understand, is the image
that Morrison uncovers in The Bluest Eve. She demonstrates that the sensibility to truly
understand God is inherently attuned to the notion that God is much larger than the image to
which the divine has been confined by Western theology. And a significant part of that largeness
is built on the belief that God is in some way responsible either as an active participant or a
willing spectator - in the tragedies that befall human beings. Such an idea is certainly not foreign
to the Western theological tradition, which is constructed on the foundation of a Judaic faith that
sees God as many things, from protector to the engineer behind catastrophe. But in the Judaic
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tradition, there is typically a reason behind God's decision to punish humans - namely, their
defiance of divine laws. In contrast to this belief that tragedy can ultimately be explained by
human transgression, traditional African religions tend to understand tragedy as something that
happens regardless of what humans have or have not done. Harry Sawyerr, in the preface to his
study God: Ancestor or Creator?, says that to the Yoruba people 'evil forces seem to be more
subject to the ultimate control of God. They can and often do destroy human life, but not without
the permission of God". This notion that evil exists, because God allows it to, can be found in the
work of Zora Neale Hurston. Janie and Tea Cake, two characters of Hurtson, caught in the
destructive path of a hurricane, wonder if God "meant to measure their puny might against His".
And later as she watches Tea Cake suffer from a rabid dogs bite, Janie concludes that "God
would do less than He had in His heart" (153).
There is also a strain of African belief that sees God not as the source of evil but as a participant
in the universe's struggle against malignant forces. According to J. B. Danquah, the Akans believe
that "Nana, the principle that makes for good, is himself or itself participator in the life of the
whole, and is not only head". Since God (Nana) is thus
viewed by the Akan as a part of creation rather than as a being apart from it, they see "physical
pain and evil . . . as natural forces which the Nana, in common with others of the group, has to
master, dominate and sublimate" (Alexander, 197). Within this framework of belief, God and
humans are part of the same community, working together, against evil, not in a futile effort to
eliminate it but in order to outlast it.
Morrison depicts a similar image in The Bluest Eve, though one could well argue that in her
fiction it is based as much on the inadequacy of the Western model of God as on African
traditions. Though there is no shortage of suffering characters in the novel, the Breedloves seem
uniquely chosen to wear the mantle of divine retribution: "It was as though some mysterious all-
knowing master had given each one a cloak of ugliness to wear" The fact that they see support for
the cloak "leaning at them from every billboard, every movie, every glance" is an indication of
just how much what white society values has distorted their own self-image, so much so that each
accepts the ugliness 'without question". But even though the Breedloves' pitiful circumstances
seem to be largely attributable to human action, both in the form of a racist society and their own
personal shortcomings, the odds are so great against them that it appears that the hands of "some
mysterious all-knowing master" are holding them back, or perhaps choking the life out of them in
the same way that those hands strangle the life from "a tuft of grass [that] had forced its way up
through a crack in the sidewalk, only to meet a raw October wind". In the world of the
Breedloves, it seems that much more than human forces are working against them, that, in fact,
"the earth itself might have been unyielding" to their survival.
In contrast to Pauline and others, Cholly, though he is in many ways as tragic a figure as they are,
seems to recognize the life-affirming values of his heritage, an insight that he discovers most
memorably while thinking about the image of God while watching the man smash the
watermelon at the church picnic:
It must be the devil who looks like that - holding the world in his hands, ready to dash it
to the ground and spill the red guts so niggers could eat the sweet, warm insides. If the
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devil did look like that. Cholly preferred him. He never felt anything thinking about God,
but just the idea of the devil excited him.
And now the strong, black devil was blotting out the sun and getting ready to split open
the world. (The Bluest Eve 105)
The image of God that Cholly adheres to here is the one that shows more than the benevolent
white God. Cholly's God is dynamic, complex, unpredictable, exciting, and dangerous. The
notion that God can be dangerous, something other than the benevolent grandfather figure that
has been pre-eminent in the Western mind, might be unsettling, but Cholly appears to welcome
the idea, perhaps because such an image seems much more realistic in a world that does not give
the impression of being controlled by an omnipotent and loving deity. He sees this representation
of God reaffirmed at his Aunt Jimmy's funeral, where "There was grief over the waste of life, the
stunned wonder at the ways of God, and the restoration of order in nature at the graveyard" (112).
Here, the concept of evil, of pain and suffering and those things that appear to contradict that
which affirms goodness and life, is not an alien thought, nor is it something that overwhelms the
funeral goers and forces them into a state of nihilistic apathy. In contrast to the Western approach
to the existence of evil, which has been marked by attempts to confiscate or destroy it, these
people, drawing from their African heritage, feel, as Morrison herself has said about African
Americans in general, "that evil has a natural place in the universe" and consequently "they are
not surprised at its existence or horrified or outraged" (Parker 253).
The force that finally pushes Pecola over the edge is Soaphead Church, a character that not only
rejects his African heritage but who also relinquishes his identity as a human being in favor of the
self-generated delusion that he is in some sense a god. He is a hater of humanity, a self-professed
misanthrope whose "disdain for people" ironically "led him into a profession designed to serve
them," that of a "Reader, Adviser, and Interpreter of Dreams". However, he "serves" others not
out of a spirit of generosity but because of a selfish desire to assert his power over the imiocent
and weak. Into this lair of one who preys on humanity walks Pecola, who stands little chance of
withstanding Soaphead. Instead of sexually molesting her, as he has been fond of doing to other
girls, Soaphead assaults her psyche. robbing her of any knowledge of her true identity.
However, it would be easy to conclude, given Morrison's consistently negative appraisal of
Western theological models, that Soaphead, who is easily Morrison's most detestable character in
a novel that is replete with them, represents the worst side of white religion. Such a conclusion
makes even more sense when one considers how Soaphead, following the path the West has laid
down for God, severs himself from humanity. In this sense he could be seen as an allegorical
figure. But Morrison is much too complex a writer to introduce such an obviously allegorical
character into her work, and there is evidence in the text that suggests that Soaphead, far from
being solely a human likeness of the white God, actually embraces a theological perspective that
is not far removed from that of the fourth-face notion of African tradition. He believes that, "since
decay, vice, filth, and disorder were pervasive, they must be in the Nature of Things," that "evil
exist[s] because God had created it"(The Bluest Eve 137). But he also departs from the African
perspective, rejecting the notion that evil is part of God's nature and instead believing that the
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deity "made a sloven and unforgivable error in judgment: designing an imperfect universe (The
Bluest eve 137). His adoption of this idea suggests that he still embraces the Western notion of
dualism, the belief that good and evil exist as separate forces. His explanation for the existence of
evil, then, is not far removed from that of Western theologians who have struggled with the
apparently contradictory notion that evil exists in spite of the presence of an omnipotent and
benevolent God. Yet Morrison, ever conscious of complicating Soaphead's character, once again
undercuts any idea that we might have regarding his one-to-one connection to any theological
tradition, revealing that he sees God as something less than omnipotent, as a power so weak and
incompetent that "Soaphead suspected that he himself could have done better" (The Bluest Eye
136).
In the final analysis Soaphead's theology is schizophrenic, leaping back and forth between
Western and African traditions, between different notions of the physical and the metaphysical.
His perspective is thus an anticipation of what will happen to Pecola, whose idea of self will
teeter on the edge between reality and a reality-induced fantasy, a delusion that may have been
locked into place by Soaphead but one for which the community surrounding her - her family and
friends and the messages thrust at her by white society - is also culpable. Pecola becomes the
ultimate tragic figure, who, in the words of Claudia MacTeer, took "all of our waste which we
dumped on her and which she absorbed" (The Bluest Eve 163). In this sense she becomes a Christ
figure, one who takes on the ugliness (sin) of the world around her and consequently absolves
others of their feelings of inferiority (guilt). But Morrison's final image of God is an aborted one:
Unlike Christ, there is no resurrection for Pecola. In her world, "it's much, much, much too late"
to keep hope alive.
However, regarding the other remaining earthly chance for her salvation, namely her father's
protection, Pecola finds no glimpse of hope there as well. She is even denied any refuge from her
father against the harsh environment around her. Instead of protecting her from being damned,
Cholly accelerates her catastrophe by raping her which turns her into a schizophrenic patient. It is
to be noted that the narrative of Cholly's life lays a greater emphasis on Cholly's past. Although
we are told that Cholly has no sense of fatherhood because he never knew his own parents (a
statement which emphasizes social forces rather than Cholly's choices), we are also told
repeatedly that Cholly is dangerously free. As with his son Sammy, who is always running away
from home. Cholly's gender gives him a degree of agency that Pecola and Pauline simply do not
have. By giving Cholly this particular freedom Morrison depicts an image of father that is
incapable of performing any fatherly responsibility. In his own life Cholly is a victim of racial
oppression, and now he directs his hatred towards his wife and children. Through Cholly,
however, Morrison presents us with an image of father that is actually degenerated and distorted
partly by hegemonic white culture and by his self loathing as well.
Morrison's subversion of western theology and notion of God reaches its culmination in Paradise
where she boldly replaces it with her idea of God, an idea which cleanses the concept of God
from the limitations imposed on it by the West. Paradise is the story of the extremes of religious
love and the evil that emerges from it and engulfs a whole community. Black people who had
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once been excluded from white towns move West and form all-black towns, only to give in to a
form of exclusionary practice of their own on the basis of an intra-racial color line. The novel
exposes how this all-black paradise unravels because of the ways in which its religious and
gendered orthodoxies breakdown into violent arguments about everything from the history of the
town, to the meaning of the oven, its central edifice, to the character of the women who seek
refuge in the convent on the outskirts of the town.
The portrayal of Ruby and the Convent as two communities separated from each other is done to
highlight the gap that religion creates between the children of the same mother. This is the
religion from the West, a religion that has two-thousand years of history plagued with bloodshed,
violence, and wars. It has more than a dozen denominations based on ridiculous differences, and
because of these self-asserted differences one denomination abhors the other and dares to
annihilate the people who do not share their views. This is the religion that killed millions of
people in the name of crusades. Morrison's critical and insightful understanding of the evils of this
religion becomes evident in her projection of Ruby and the Convent as two distinct religious
systems. Setting them both in geographical and social isolation allows Morrison to explore the
situations which might arise beyond recognizable social and ideological paradigms. In this way,
Paradise focuses on the development of the religious values of two groups of people that ostracize
themselves from convention and collective social memory.
This failure of the African Americans in preserving their own conventions and traditions is the
reason behind their failure of structuring a sustainable society. Again exposing the ways in which
communities create pariah figures and then denigrate them and the spaces in which they reside as
inferior, Morrison brings to light the history of the state and the church in a novel that exposes
racial and intergenerational hostilities. Even the familiar space of the church with all its sacred
meanings gets deconstructed in this novel for the ways in which it exposes the hypocrisies and
secrets of domestic space. At the wedding of two of the main characters, one of the two ministers
present realizes the problem with the town of Ruby is that there were 'two editions of the official
story: One that nine men had gone to talk to and persuade the Convent women to leave or mend
their ways; there had been a fight: the women took other shapes and disappeared into thin air
...Richard didn't believe either of the stories rapidly becoming gospel. ..But because neither had
decided on the meaning of the ending and, therefore, had not been able to formulate a credible,
sermonizable account of it, they could not assuage Richard's dissatisfaction ... As for Lone, she
became unhinged by the way the story was being retold; how people were changing it to make
themselves look good' (Paradise, 297). In The Bluest Eye Morrison sheds light on the hitherto
unsought reasons behind the problems in the life of the Black community in America, and she
challenges the corrupted church with its fake. God in resolving them. Her carefully developed
idea of God rescues the western God from its one-sided portrayal by the theologians for whom
evil does not exist in the society, and even if it exists, it has no connection with their ever
benevolent God. Morrison shows us how inadequate and irrational this concept of God is for her
characters who have been harmed for more than four-hundred years, but found no explanation of
it in the Western God. Morrison rejects this idea of God, and replaces it with the one which she
shares with us in Paradise:
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Love is none of that. There is nothing in nature like it. Not in robins or bison or in the
banging tails of your hunting dogs and not in blossoms or suckling foal. Love is divine
only and difficult always. If you think it is easy you are a fool. If you think it is natural
you are blind. It is a learned application without reason or motive except that it is God.
You do not deserve love regardless of the suffering you have endured. You do not
deserve love because somebody did you wrong. You do not deserve love just because
you want it. You can only earn - by practice and careful contemplations - the right to
express it and you have to learn how to accept it. Which is to say you have to earn God.
You have to practice God. You have to think God-carefully . . . God, who is interested
only in Himself which is to say He is interested only in love. Do you understand me? God
is not interested in you. He is interested in love and the bliss it brings to those who
understand and share the interest (Paradise, 141).
From the above discussion we may come to this conclusion that Morrison's depiction of the
image of God projects that the traditional western notion of God is utterly ineffective for her
characters, because the God that they take for granted is a western one, not their own. Through
her image of God, Morrison attempts to humanize God by projecting Him as the combination of
both good and evil, and at the same time shows that s/he who does not accept this notion
ultimately becomes the victim of his/her own misconception. From the inadequate image of God
in The Bluest Eve, Morrison goes on to provide us readers the true idea of God in Paradise. God
is Love.
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Abstract
The development of entrepreneurship in Bangladesh is yen' challenging and cumbersome
especially for woman. It is barred by a number of/actors concerned with social,
economic, cultural, environmental, and personal in nature. Women who are enjoying
favorable environment in this regard have the chance to be entrepreneurs. Hence, this
study aims at identifying the factors that influence the development of women
entrepreneurship in Bangladesh. The specific objective of this study is to identify, the
factors that help in developing women entrepreneurs especially in SME sector of
Bangladesh. A thorough literature survey has been done to identify the factors and based
on it a model for the development of women entrepreneurship has been constructed. Both
descriptive and inferential statistics were used in anal yzing the data. Descriptive statistics
were used to describe the situation and inferential statistics were used to identify the
relationships among the factors. Factor analysis was conducted to separate the factors
related to the development Of women entrepreneurship while multiple regression analysis
has been used to identify, the signficantfrzctors related to it. The results show that there
are eleven factors concerned with the development of women entrepreneurship in
Bangladesh. The Jactors are: negotiation and bargaining skills, management of sales,
self-awareness, long-term involvement in business, and training on business are
significantly related to the overall development of women entrepreneurship in
Bangladesh. This study suggests that the polic yinakers should focus more on the
development of negotiation and management skills of the women entrepreneurs through
different training programs that will also increase the awareness of the women
entrepreneurs of Bangladesh.
Key Words: Women entrepreneurship development, SME sector, Negotiation and bargaining
skills, Sales management skills, and Self awareness.
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1. Background
There is a paramount importance for the development of women entrepreneurship in Bangladesh.
But it is negatively influenced by a number of socioeconomic, cultural, environmental, and
personal factors. Many economists, sociologists, psychologists and behavioral scientists have
made attempt to identify the factors affecting the development of women entrepreneurship in
their respective fields. The concept of entrepreneurship could be classified into two disciplines:
economic concepts and behavioral concepts. Schumpeter (1967) clarified entrepreneur as an
innovator with potentialities of doing new things, as an economic leader, as a chief conducive
function in the process of economic development. McClelland (1965) viewed that the supply of
entrepreneurship is highly dependent upon the intensity of achievement motivation called the
"need for achievement". Rahman (1997) said that entrepreneurship is the function that is specific
to the entrepreneurs' ability to take the factors of production - land, labor and capital and use them
to produce new goods or services. Hence, entrepreneurship is defined as a kind of behavior of a
person that includes perceiving economic opportunities, initiative taking, creativity and
innovation, organizing social economic mechanisms to turn resources and situation to practical
account and with the acceptance of risk to failure.
A woman entrepreneur is referred to as an entrepreneur who has alone or with one or more
partners, started, bought, or inherited a business, is assuming the related financial, administrative,
and social risks and responsibilities, and is participating in the firm's day-to-day management.
Such women are also known as women business owners or self-employed women (LFS, 1996).
More recently, a new trend has emerged where women are venturing as entrepreneurs and
contributing to the economic development of a country. Women entrepreneurs in Bangladesh
represent a large group of women who have broken away from the broken track and are exploring
new vistas of economic participation. Their task has been full of internal & external challenges
(Begum, 2000). More recent. American research examines in great depth both by motivation by
female start-up and the problems faced by a woman when starting a business (1-lisrish and Brush.
1984). Motivations for business start-up as Bangladeshi were identified as a desire for job
satisfaction, independence and achievement of vision (Begum, R#2000). The major problems,
identified by the female respondents were under capitalization and a lack of knowledge and
training in business skills. A majority of the respondent reported difficulties in overcoming some
of the social beliefs that women are not serious as men about business. Later on Hisrish and
Brush (1996) focused on different types of female-owned businesses and confirmed the lack of
support offered to female proprietors in non-traditional sectors.
In a more recent study. Goffee and Scase (1999) identified four types of female entrepreneurs
such as: i) Conventional entrepreneurs; (ii) Innovative entrepreneurs. (iii) Domestic entrepreneurs
and (iv) Radical entrepreneurs. Chowdhury (1988) classified ten types of women entrepreneurs in
her study as follows: (i) Self-made women individual entrepreneurs, (ii) Trained women
industrial entrepreneurs, (iii) Women entrepreneurs who as wives of business people are involved
in production, (iv) Women are share-holder of commercial firms, (v) Women as administrative
executives of enterprises, (vi) Women as inheritor of parents or husbands firms, (vii) Women as
partners in business, (viii) Researchers turned entrepreneurs, (ix) Rural women entrepreneurs and
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(x) Industrialists cum traders. In spite of women taking entrepreneurship in many challenging
fields, the present women entrepreneurial activities in Bangladesh is not very satisfactory.
Women are beginning to initiate small-scale industries in the country, out of which only 8% of the
industries are run exclusively by women entrepreneurs (LFS, 1996). Entrepreneurial qualities are
same for men and women to succeed as entrepreneurs. The major entrepreneurial qualities
observed in Bangladeshi women entrepreneurs are that they have confidence, commitment,
innovative and creative knowledge, need for achievement, profit oriented, hard work driving
energy and risk taking ability (Begum. 2000). Empowerment is a highly powerful and
revolutionary technique to get the best from people with the development of an ownership feeling
in this regard (IJNDP, 1994). It is a process that enables individuals or groups to change balance
of power through exchange of experience, expertise, technology and know-how as well as
diffusing innovative technique for strengthening the self-reliance. One of the most important
instruments for empowering women is to allow them equal access to and control over productive
resources such as land, capital, technology, credit as well as marketing outlets, information,
education, training etc. without any discrimination (GOB, 1994).
Though, the women entrepreneurs face many problems such as financial or, bank loan, training
facility, marketing problems, social security problem and attitude toward women of their family
and society also create problems to develop themselves as entrepreneurs (ADB Project Report,
2009). Study found among various personal attributes, freedom of work and desire for higher
social status significantly influenced women to participate in micro-entrepreneurship, lack of
entrepreneurial skills, lack of startup finance, gender discrimination, management skills. Lack of
information, access to business support, lack of self-confidence, finding the right contacts for
business venture, combining family and enterprise work, and worries about societal acceptance
were identified as major challenges that women entrepreneurs face in starting micro-
entrepreneurship as means of self-employment (Aktaruddin, 1999).
Special training is another factor that helps to develop a women entrepreneur. Awwal (2006)
found that the education policy, poverty eradication program, special training course are important
for the development of women entrepreneurship. Sometimes, unfavorable business environment
refrain them from taking initiative for a businessUnfavorable business environment, family role,
management experience, ability to take calculated risks, lack assistance in the access to credit,
provision of skill training, and market facilities are also factors in this regard (Bhuiyan, Abdullah,
2007; Osman Imam, 2008, Mustafa Zuhaib, 2012).
One of the main characteristics of an entrepreneur is risk taking capability which is also applicable
for the women entrepreneurs. Bhuiyan & Imam (2008) found that taking risk to initiate a new,
sensing opportunity and mobilizing resources, managing enterprises efficiently to generate profit
and finally achievement orientations for continuous expansion and improvement of the business
are important for entrepreneurship development. Financial support, Self-fulfillment, knowledge,
skills and experience, including relationship to spouse/father business are also found as very
important factors in developing women entrepreneurship (Naser Rashid & Nuseibeh, 2009). Smile
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Dzisi (2008) identified that the high need for achievement coupled with hard work,
entrepreneurial experiences are factors for the entrepreneurship development in a developing
country like Bangladesh. Relationship factors and the organizational factors are also important in
the regard (Quadir, 2011).
Personal attributes such as, freedom of work and desire for high social status, family hardship,
and external factors such as, access to credit, access to entrepreneurship training, membership
with development organizations, access to information and favorable infrastructure depict
inspiring factors in participating micro-entrepreneurship activities (Parvin Rahman & Jia. 2012).
Financial independence and decision making, market and informational network, availability of a
start-up capital, knowledge and skills, and responsibility towards children are also intervening
factors to develop women entrepreneurship in a developing country like Bangladesh (Hossain
Zaman Nuseibeh, 2009).
2. Research Methods
This study attempts to identify the factors affecting the development of women entrepreneurship
in Bangladesh. To conduct the study, primary and secondary sources of information were used.
Primary data were collected from the women entrepreneurs under study. There were 33 questions
in the questionnaire as independent variables and one question called overall factors was
dependent variable. One hundred seventy six women entrepreneurs were interviewed from SME
sector with the help of a structured questionnaire. A structured questionnaire within a 5-point
scale was developed for the items affecting the development of women entrepreneurship in
Bangladesh. A five-point scale ranging from I to 5 with 1 indicating strongly disagree and 5
indicating strongly agree was used in the questionnaire.
This study identified items or variables that affect the women entrepreneurship development in
Bangladesh through a thorough literature review. The survey has been conducted among the
women entrepreneurs with the assistance of MBA students of Eastern University from January
2013 to July 2013. The interviewers were trained on the items representing the questionnaire for
data collection before resuming the interview.
Along with descriptive statistics, inferential statistical techniques such as, Factor Analysis and
Multiple Regression Analysis were used to analyze the data. A Principal Component Analysis
(PCA) with an Orthogonal Rotation (Varimax)' using the SPSS (Statistical Package for Social
Sciences) was performed on the survey data to identify the factors. Multiple Regression Analysis
was conducted to identify the relationship between the dependent and independent variables of
the women entrepreneurship development model.
1 Varimax rotation is an orthogonal rotation of the fiictor axes to maximize the variance of the squared
loadings of a factor (column) on all the variables (rows) in a factor matrix, which has the effect of
differentiating the original variables by
 extracted factor. Each factor will tend to have either large or small
loadings of any particular variable. A varimax solution yields results which make it as easl as possible to
identfi each variable with a single factor. This is the most common rotation option.
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3. Results and Discussions
Varimax rotation is an orthogonal rotation of the factor axes to maximize the variance of the squared
loadings of a factor (column) on all the variables (rows) in a factor matrix, which has the effect of
differentiating the original variables by extracted factor. Each factor will tend to have either large or
small loadings of any particular variable. A varimax solution yields results which make it as easy as
possible to identify each variable with a single factor. This is the most common rotation option.
Factor analysis identified eleven factors that are the determinants for developing women
entrepreneurship in Bangladesh. The factors are: dynamism and luck of the entrepreneurs
followed by financial support, negotiation and bargaining skills, family support, management of
sales, support of the educational and incubator organizations, personnel management skills, self-
awareness, effective marketing skills, long-term involvement in business, and training on business
(Table 1). The most important factor for the development of women entrepreneurship in this
regard is dynamism and luck of the entrepreneurs followed by financial support. negotiation and
bargaining skills, family support, management of sales, support of the educational and incubator
organizations, personnel management skills, self-awareness, effective marketing skills, long-term
involvement in business, and training on business. These eleven factors together explain 72.20%
of the total variance of the database. This indicates that the factors identified through Factor
Analysis are very much important to develop women entrepreneurship in Bangladesh. The factor-
specific variables are shown in Appendix 2 to Appendix 12. The communalities of the variables
are also very high indicating high relationships with the variables (Appendix I).
Table- 1: Women Entrepreneurship Development Factors
SI.	 Name of the Factors	 Eigenvalue	 Cumulative
No.  	 Variance (%)
1. Dynamism and Luck of the Entrepreneur
	 3,946	 11.958
2. Financial Support
	 3.430	 22,352
3. Negotiation and Bargaining Skills	 2.978	 31.375
4. Family Support	 2.633	 39.353
5. Management of Sales	 2.432	 46.722
6. Support of the Educational and Incubator 	 1.838	 52.292
Organizations
7. Personnel Management Skills
	 1.722	 57.5 10
8. Self-awareness	 1.351	 61,604
9. Effective Marketing Skills 	 1,247	 65.383
10. Long-term Involvement in Business 	 1.151	 68.871
1 L Training on Business	 1.101	 72.208
Extraction Method.' Principal Component Analysis.
After identifying the factors, Multiple Regression Analysis has been performed with the help of
SPSS. It shows that the factors identified through the factor analysis can explain about 21% of the
overall variable of the equation (Table 2). The overall variable for the development of women
entrepreneurship can be defined as the socioeconomic factors such as, education, family
orientation, income of the entrepreneur, social support, etc.
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Table-2: Model Summary
Adjusted R
Model	 R	 R Square	 Square	 Std. Error of the Estimate
•4573	
.209	 .156	 .78525
a. Predictors: (Constant), REGR factor score 11 for analysis 1, REGR factor score 10 for analysis 1, REGR
factor score 9 for analysis 1, REGR factor score 8 for analysis 1, REGR factor score 7 for analysis I,
REGR factor score 6 for analysis 1. REGR factor score 5 for analysis 1, REGR factor score 4 for analysis
I, REGR factor score 3 for analysis I. REGR factor score 2 for analysis I, REGR factor score I for
analysis 1
Table 3 shows the Analysis of Variance (ANOVA) indicating that the factors identified through
factor analysis together significantly related to the overall factor for the development of women
entrepreneurship in Bangladesh.
Table- 3: Analysis of Variance (ANOVA')
Model	 Sum of Squares	 df	 Mean Square	 F	 Sig.
Regression	 26.733	 11	 2.430	 3.941	 .000a
Residual	 101.125	 164	 .617
Total	 127.858	 175
a. Predictors: (Constant), REGR factor score 11 for analysis 1, REGR factor score 10 for analysis
1. REGR factor score 9 for analysis 1, REGR factor score 8 for analysis 1, REGR factor score
7 for analysis 1. REGR factor score 6 for analysis 1, REGR factor score 5 for analysis 1. REGR
factor score 4 for analysis 1, REGR factor score 3 for analysis 1, REGR factor score 2 for
analysis 1, REGR factor score 1 for analysis 1
b. Dependent Variable: OVERALL
The specific relationships of the women entrepreneurship development factors are shown in Table
4. It shows that the factors such as, negotiation and bargaining skills (-3.705), management of
sales (2.264), self-awareness (-2.021). long-term involvement in business (-3.637), and training on
business (1.784) are significantly related to the overall factor for developing women
entrepreneurship in Bangladesh. This indicates that the factor that has most importance in the
model is negotiation and bargaining skills. That means the higher the negotiation and bargaining
skills the higher the possibilities to be the entrepreneurs among the women in Bangladesh will
likely be followed by long-term involvement in business, management of sales, self-awareness,
and training on business.
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Factors such as, dynamism and luck of entrepreneur, financial support, family support, support of
the educational and incubator organizations, personnel management skills, and effective
marketing skills are not significantly related to the overall development of women
entrepreneurship in Bangladesh. This means that the factors related to dynamism of the
entrepreneur, financial support, family support, support of the educational and incubator
organizations, personnel management skills, and effective marketing skills are not much important
in developing women entrepreneurship in Bangladesh.
Table- 4: Coefficientsa
Unstandardized	 Standardized
Coefficients	 Coefficients
Model	 B	 Std. Error	 Beta	 t	 Sig.
(Constant)	 3.653	 .059	 61.723	 .000
Dynamism and Luck of the 	 .066	 .059	 .077	 1.105	 .271
Entrepreneur
Financial Support	 .013	 .059	 .015	 .211	 .833
Negotiation and Bargaining	 -.220	 .059	 -.257	 -3.705	 .000
Skills   
Family Support	 .093	 .059	 .109	 1.563	 .120
Management of Sales	 .134	 .059	 .157	 2.264	 .025
Support of the Educational and	 -.029	 .059	 -.034	 -.491	 .624
Incubator Organizations
Personnel Management Skills 	 -.006	 .059	 -.007	 -.104	 .917
Self-awareness	 -.120	 .059	 -.140	 -2.02 1	 .045
Effective Marketing Skills	 .012	 .059	 .014	 .206	 .837
Long-term Involvement in
	
-.216	 .059	 -.253	 -3.637	 .000
Business
Training on Business	 .106	 .059	 .124	 1.784	 .076
a. Dependent Variable: OVERALL
4. Conclusions and Recommendations
This study identified the factors that are instrumental to develop women entrepreneurship in
Bangladesh in SME sector. The factors are concerned with dynamism and luck of the
entrepreneurs followed by financial support, negotiation and bargaining skills, family support,
management of sales, support of the educational and incubator organizations, personnel
management skills, self-awareness, effective marketing skills, long-term involvement in business,
and training on business. Specifically, negotiation and bargaining skill is a serious problem for
the development of women entrepreneurship in Bangladesh. This is because of the lack of
training institutes and incubator organizations present in Bangladesh. In Bangladesh,
entrepreneurship is usually developed through the personality factors of the entrepreneurs. Sales
management skills are also important for the women entrepreneurship development in
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Bangladesh. They are unable to acquire this skill from the present settings of the organizations of
the country. Hence, self-awareness is not up to the standard to take risk and initiative of a business
venture. Most of the families of Bangladesh, do not allow female members to think their business
and other economic affairs. As a result, risk taking capabilities are not developed among the
women of Bangladesh. As such, government and the incubator organizations should come forward
to train the potential women entrepreneurs formulating a comprehensive policy in the SME sector.
However, there is an ample scope to study this matter further by taking more sample entrepreneurs
of Bangladesh in order to come to a more precise conclusion in this regard.
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Appendices
Appendix- 1: Commonalities of the Variables
Variables	 Extraction
1,	 Seriousness in doing business and developing career
	 .742
2. Family obligation is a bar for initiating business.
	 .699
3. Family obligations is a bar for becoming successful in business
	 .721
Inadequate financial resources and working capital and financial
4. institutions are not much interested to give loan to the women
	 .816
entrepreneurs
5. Financial institutions are skeptical about the entrepreneurial abilities of 	 766
women entrepreneurs.
6	 Women managers are still not considered efficient enough to handle
labor & logistic issues as efficiently in self-owned business enterprises.
7.	 Women executives are still not considered efficient enough to handle 	 692
labor & logistic issues as efficiently in self-owned business enterprises.
8	 The overall patriarchal society in the entire business & 	 657
entrepreneurship area works as a hurdle for women entrepreneurs
9.	 Lack of proper knowledge about availability of raw materials affect 	 590
women entrepreneurs' business adventures
10	 Lower level negotiation and bargaining skills affect women 	 728
entrepreneurs' business adventures
II	 Lower level risk taking attitude is a factor affecting women's decision 	 671
to get into business
12	 Educational Institutions are doing little to promote entrepreneurship 	 702
amongst the women.
13	 Government agencies are doing little to promote entrepreneurship 	 705
amongst the women.
Women would perhaps prefer to be active partner entrepreneurs with
14. their spouses & provide necessary support rather than initiating &
	
.629
running a business enterprise entirely on their own.
Larger number of women does not have much needed financial
15. independence that would enable them to conceive, plan & execute a
	
.584
business plan independently.
16	 Previous business experience helps to conduct business effectively and	 596
efficiently 
17. Support from the family is necessary for the women entrepreneurs
	 .715
18. Support from the friends is necessary for the women entrepreneurs.
	 .733
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19.	 Support from the relative is necessary for the women entrepreneurs. 	 .701
20	 Good & effective marketing is necessary to sustain the entrepreneurial	 734
business
21	 Self-awareness is necessary for the success of entrepreneurial business. 	 .739
22•
	
Product quality at competitive price is an indicator of success of 	 690
 entrepreneurial business.
23	 Management of accurate record of sales is important indicator for the 	 713
success of women entrepreneurship
24	 Management of accurate record of expenses is important indicator for	 784
the success of women entrepreneurs
25	 Ability to manage personnel is important indicator for the success of
women entrepreneurs
26	 Need for achievement is important for the development of women 	 735
entrepreneurship in Bangladesh
27	 Well structured in life and business is needed to contribute to the 	 787
success of women entrepreneurs
28.	 Sales promotion knowledge is necessary to sustain the business	 .673
29•
	
Proper training about the pertinent business and developing the	 872
capability to establish a business is important.
30	 Own luck is a critical factor to be successful in entrepreneurial 	 767business,
31	
Industry and market knowledge is required for the success in	
759
entrepreneurial business
32.	 Long term involvement is required to have success in the business.	 .839
Dynamism is vital for the attainment of success in any entrepreneurial 	
811
business in Bangladesh.
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Appendix-2: Dynamism and Luck of the Entrepreneur
Name of the Variables 	 Factor Loadings
1	 Own luck is a critical factor to be successful in entrepreneurial 	
-.800business 
2•	
Dynamism is vital for the attainment of success in any
	 791
entrepreneurial business in Bangladesh
•	
Industry and market knowledge is required for the success in
	
- . 755
 entrepreneurial business
4.	
Well structured in life and business is needed to contribute to the
	 713
success of women entrepreneurs
Appendix -3: Financial Support
Name of the Variables 	 Factor Loadings
1	 Financial institutions are skeptical about the entrepreneurial 	 826
abilities of women entrepreneurs
Women managers are still not considered efficient enough to
2. handle labor & logistic issues as efficiently in self-owned
	 .796
business enterprises.
Inadequate financial resources and working capital and financial
3. institutions are not much interested to give loan to the women
	 .786
entrepreneurs
4. Family obligations is a bar for becoming successful in business
	 .531
Appendix -4: Negotiation and Bargaining Skills
Name of the Variables 	 Factor Loadings
Lower level negotiation and bargaining skills affect women
	 781
•	 entrepreneurs' business adventures
2•	
Women executives are still not considered efficient enough to
 handle labor & logistic issues as efficiently in self-owned
	
-.724
business enterprises.
3. Seriousness in doing business and developing career
	 .693
4. Family obligation is a bar for initiating business.
	 -.545
Appendix -5: Family Support
Name of the Variables 	 Factor Loadings
1	 Support from the family is necessary for the women 	 784
entrepreneurs
2	 Support from the relative is necessary for the women 	
-.701entrepreneurs 
Women would perhaps prefer to be active partner entrepreneurs
3. with their spouses & provide necessary support rather than 	 -.645
initiating & running a business enterprise entirely on their own.
4. Previous business experience helps to conduct business 	 590
effectively _and _efficiently
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Appendix- 6: Management of Sales
Name of the Variables	 Factor Loadings
1	 Management of accurate record of sales is important indicator for 	 814
•	 the success of women entrepreneurship
2•	
Management of accurate record of expenses is important
	 590
 indicator for the success of women entrepreneurs
Need for achievement is important for the development of women
	
-.584
•	 entrepreneurship_in_Bangladesh
Appendix -7: Support of the Educational and Incubator Organizations
Name of the Variables	 Factor Loadings
Educational Institutions are doing little to promote 	
-.717
•	 entrepreneurship amongst women particularly.
2•	
The overall patriarchal society in the entire business &
	 669
 entrepreneurship area works as a hurdle for women entrepreneurs
3.	 Lack of proper knowledge about availabilit y of raw materials	 612
affect women entrepreneurs' business adventures
Low-level risk taking attitude is another factor affecting women's
	
-.583
•	 decision to get into business
Appendix -8: Personnel Management Skills
Name of the Variables 	 Factor Loadings
I	 Ability to manage personnel is important indicator for the success 	 832
of women entrepreneurs
Appendix -9: Self-awareness
Name of the Variables	 Factor Loadings
I	 Self-awareness is necessary for the success of entrepreneurial 	 799
•	 business
2•	
Product quality at competitive price is an indicator of success of
	 466
entrepreneurial business.
Appendix -10: Effective Marketing Skills
Name of the Variables	 Factor Loadings
I	 Good & effective marketing is necessary to sustain the 	 777
entrepreneurial business
2	 Government agencies are doing little to promote entrepreneurship 	 581
amongst_ women _particularly
Appendix -11: Long-term Involvements in Business
Name of the Variables	 Factor Loadings
I.	 Long term involvement is required to have success in the business 	 .878
Appendix -12: Training on Business
Name of the Variables 	 I Factor Loadings
1	
Proper training about the pertinent business and developing the
	
908
capability to establish a business is important
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Job Satisfaction in Commercial Banks of Bangladesh
with Different Ownership Structures:
A Comparative Study
Mohammed Masum Iqbal*
Abstract
Employees play a vital role in providing services at financial institutions like banks and
the level of services provided for customers is the kedeterminant of the performance of a
bank. Employees satisfaction is directly related to their commitment, citizenship behavior,
turnover, absenteeism, dedication and pe;fbr,nance, and customers' satisfaction. Satisfied
employees put their best effort into building and maintaining successful relationship
between the bank and its customers. The present studv attempts to ident?f' the ke y facets
contributing to employees' saris/action in banks and to make a comparative analysis of
employees' satisfaction in different ownership structures such as public, private and
foreign commercial banks in Bangladesh. Both primary and secondary data were used in
the study and the sample size of the study was 150 employees from these three sectors of
banks situated in Dhaka city. The study revealed the key facets of job satisfaction in
banking sector of Bangladesh and it was found that benefits are the most contributing
factor to employees' satisfiiction. The study also depicts that public banks lead in terms of
job security, autonom y, balance between work and life, authority and responsibility
compared to their peers whereas foreign banks lead in terms of salary, status, timely
feedback etc.
Key Words: Satisfaction, Job security, Performance, Turnover, Citizenship Behavior, Working
environment.
Introduction
Banking industry in Bangladesh started its journey with nine banks including nationalized
commercial banks, state-owned specialized banks and foreign banks. This financial service
industry achieved major expansion in 1980's with the entrance of private banks. Now, fifty one
banks with different ownership structures are operating in Bangladesh of which forty seven are
scheduled and four are non-scheduled banks. At present, banking industry is facing aggressive
competition and the level of competition is soaring day by day. To survive and grow in this
competitive environment, banks are placing more emphasis on delivering desired satisfaction to
their customers. Employees of the banks are the key service providers and their services are the
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main determinants of the customers' satisfaction in this industry. Employees' satisfaction is also
directly related to their performance, absenteeism, commitment, turnover and citizenship
behavior in the bank which have a direct influence on the perfoniiance of a bank. Furthermore, it
is evident that employees' satisfaction has a direct influence on customers' satisfaction. Job
satisfaction indicates the feelings an employee has towards his or her job based on the evaluation
of its characteristics. The term employee satisfaction is used to describe whether employees are
happy and contented, and fulfillin g
 their desires and needs at work. Employee satisfaction is the
satisfaction of employees with their jobs or the degree to which employees like their jobs
(Spector, 1997). So, employees' satisfaction has become a major concern to the banks for their
survival and growth. Thus, an effort has been undertaken to measure level of satisfaction of
employees working in different banks in Bangladesh and make a comparative analysis of their
satisfaction with different ownership structure i.e., public, private and foreign banks in
Bangladesh.
Nimalathasan B (2012) identified eight factors that contribute towards job satisfaction of banking
executives in private banks in Bangladesh like 'better working environment'; officer's view''
worked efficiently'; 'present work'; 'improving interpersonal relationship'; 'bank treatments';
'colleagues' and 'challenging work'. Ahmed and Uddin (2012) revealed that job satisfaction of
the bankers in Bangladesh mainly depends on some aspects like: salary, promotion, supervision,
benefits, rewards, operating procedure, co-worker, nature of work, communication etc. A good
number of studies have been conducted on job satisfaction of employees in Bangladesh but few
studies have been conducted on job satisfaction of bank officers in Bangladesh. Given this
backdrop, the present study attempts to make a comparative analysis of job satisfaction among
public, private and foreign banks in Bangladesh
Literature Review
The term job satisfaction describes a positive feeling about a job. resulting from an evaluation of
its characteristics. A person with a high level of job satisfaction holds positive feeling about his
or her job, while a dissatisfied person holds negative feelings. In fact, the major job-satisfaction
facets are work itself, pay advancement opportunities, supervision, coworkers (Robbins et al.,
2009).
Employee satisfaction refers to the degree to which the working environment meets the wishes
and the needs of the employees. It is related to work itself, working climate, behaviors of
supervisors, coworkers management and other growth or development opportunities. Employee
satisfaction can be defined as a pleasurable or positive emotional state resulting from the
appraisal of one's job or experience (Locke, 1976).
According to social exchange theory (Wayne et al., 1997; and Flynn, 2005) when an employer
offers favorable working conditions to make its employees more satisfied, the employees, in turn,
will try to make more efforts and to be more committed towards the organization as a means of
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reciprocity for their employer, which leads to high service quality (Loveman. 1998; Silvestro and
Cross. 2000). Employee satisfaction is an important goal for organizations to reach, as it has been
shown that profitability, productivity, employee retention and customer satisfaction are linked to
employee satisfaction. Satisfied and motivated employees create customer satisfaction and in turn
positively influence organizational performance (Hooi, 2007). Employees' satisfaction is directly
related to quality management and profitability in the service industry and their level of
satisfaction leads to higher service quality as well as customers' satisfaction.
Service quality and customer satisfaction eventually lead to financial gains. Employee
satisfaction plays a significant role in enhancing the operational performance of organizations
(Organ. 1977; and Smith et al., 1983). Employees with high level of job satisfaction will appear
to the customers as more balanced and pleased with their environment, leading to positive
influence on the level of customer satisfaction (Homburg and Stock, 2004). On the other hand,
dissatisfied employees tend to show unpleasant emotions to customers, reducing the level of
customer satisfaction. There is a negative relationship between employee turnover and employee
satisfaction. Long-tenured employees develop personal relationship with customers. These
relationships are the foundation for a reinforcing cycle of positive interactions between
employees and customers (Heskett et al., 1997). Employees who develop relationships with
customers are likely to provide better services to their customers. And, customers who receive
better service usually express fewer complaints and thereby create fewer problems for employees
of the company. So, employees in turn react more favorably towards the customers. These
reactions result in better service which again leads to higher customer satisfaction. Employees'
satisfaction is an essential prerequisite for a healthy organizational environment. Factors related
to job satisfaction are relevant to the prevention of employee frustration and dissatisfaction.
Highly satisfied employees tend to work harder and put their best efforts, which will improve the
performance of the banks. Satisfied employees are more likely to work harder and provide better
services via organizational citizenship behaviors. Employees who are satisfied with their jobs
tend to be more involved in their organizations and more dedicated to delivering services with a
high level of quality (Yoon and Suh, 2003). Luthans (1992) mentioned five dimensions of
employee satisfaction, which are salaiy, job characteristics, working conditions, management
politics and coworkers. Drummond and Stoddard (1991) listed the dimensions of employee
satisfaction as working conditions, pay, relationships with coworkers and supervisor,
organizational policies and the nature of the job itself. Kazemzadeh and Bashiri (2005) identified
10 dimensions of employee satisfaction as management and personnel relationship, relationship
between employees, employees' motivation, education, wage and salary, other welfare facilities,
employees' commitment, job promotion. performance and organizations systems and processes.
Bodur (2002) suggested that work content, age, gender, educational level, working conditions,
location (rural or urban), coworkers, salary and working hours are the factors related to job
satisfaction. Herzerg (1964 and 1966) provided two-factor theory for job satisfaction - hygiene
factor (supervision, working conditions, coworkers, pay, policies / procedures and job security)
which leads to dissatisfaction; and motivation factor (achievement, recognition, the work itself,
responsibility, advancement and growth) which leads to satisfaction. Sowmya and Panchanatham
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(2011) conducted a study to identify the job satisfaction factors in the banks of Chennai. Five
factors were extracted during the study for job satisfaction in the banks of Chennai which
included pay and promotion, organization aspects, supervisor behavior, job and working
condition, and coworker behavior. Khalid and Irshad (2010) found that the employees of the
private sector banks were more satisfied with pay as compared to the public sector bank
employees, whereas the employees of the public sector were satisfied with job security as
compared to the private sector bank employees
Objectives of the Study
The study has been carried out with the following objectives.
i. To identify the key facets contributing to job satisfaction of the employees in commercial
banks of Bangladesh,
ii. To measure the degree of influence of these factors on job satisfaction;
iii. To make a comparative analysis on employees' satisfaction among public, private, and foreign
commercial banks in Bangladesh.
Methodology of the Study
A mixed form of research design combining exploratory and descriptive is followed in this study.
The objectives of the study are to identify factors determining job satisfaction and find Out the
differences of employees' satisfaction in public, private and foreign commercial banks in
Bangladesh. To identify the satisfying factors and find out the difference of satisfaction, both
primary and secondary data have been used in the study.
To attain the objectives of the study, six leading banks have been selected as sample of the study
from these three sectors and two banks from each sector. In this study, a total number of one
hundred and fifty employees from thirty different branches of these three sectors have been
selected through convenience sampling. Ten branches have been taken from each banking sector
and all these branches are situated in Dhaka city.
To measure the level of employees' satisfaction, a structured questionnaire has been developed on
the basis of literature review including two methods of measuring job satisfaction which are
single global rating and summation score method.
Data have been collected from respondents on a 5-point Likert's scale in which 1 indicates highly
dissatisfied whereas 5 indicates highly satisfied and 2, 3, 4 indicate satisfied, neither satisfied nor
dissatisfied and dissatisfied respectively. Data analysis was done through SPSS 16.0.
Discussions and Analysis
Based on literature available on employees' job satisfaction, a model has been constructed and
shown below including all key facets contributing to job satisfaction of an employee in a
commercial bank of Bangladesh. All the contributing elements are divided into five major factors
in the model and each major factor includes some elements which are important to the employees.
The first factor titled Job Relating Factor includes ten elements and all these elements are related
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Job Relating Factors
Job Security
Fair Job Design
Challenging Work
Status
Authority and Responsibility
Autonomy
Personal Growth
Balance between Life and Work
Opportunities to Use Skills
Quality of Supervision
Working Environment
Working Conditions
Safety and Security
Culture of the Bank
Rules and Regulations
Availability of Resources
Working Hours
Working Conditions
Job Satisfaction
Benefits
Salary
Medical Facilities
Training and Development
Housing and Others
Relationship
Relationship with Supervisor
Team work
Relationship with Coworkers
Management Behavior
Fairness in Promotions
Fairness in Performance Evaluation
Timely Feedback on Performance
Recognition of Performance
Commitment to Professional Development
Concerns towards Employees' well —being
Freedom to Express Opinions
Communication
to the particular job performed by an individual. Likewise, the second factor titled working
environment includes seven elements which are related to overall working atmosphere. The title
of the third factor is benefits which include financial and nonfinancial benefits offered by these
banks to its employees. The fourth factor indicates the overall behavior of the management with
employees and there are eight elements under the title of Management Behavior. The title of the
fifth factor is relationship that includes an employee's relationship with supervisor, coworkers
and so on. All these key facets contributing to job satisfaction have been shown in figure-i
Figure: I Factors Contributing to Job Satisfaction in Commercial Banks
It has been observed from table 1 that out of 150 respondents, 10.66% employees are highly
satisfied while 8.66% are highly dissatisfied, 26.66% are satisfied, and 35.33% employees are
neutral. The study also shows that 16% employees of foreign banks are highly satisfied whereas
10% of public banks and 6% of private banks are highly satisfied. It has also been seen that highly
dissatisfied employees of public, private and foreign banks are 8%, 12%, and 6% respectively. It
can be inferred from table: I that employees of foreign and public banks are more satisfied than
those of private banks.
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Table : I level of Satisfaction with different Ownership Structure
Level of Satisfaction	 Public	 (%)	 Private	 (%)	 Foreign	 (°/o)	 Total
Highly Satisfied 	 5	 10	 3	 6	 8	 16	 16
Satisfied	 Ii	 22	 13	 26	 16	 32	 40
Neither Satisfied nor 	 21	 42	 18	 36	 14	 28	 53
Dissatisfied
Dissatisfied	 9	 18	 10	 20	 9	 18	 28
Highly Dissatisfied 	 4	 8	 6	 12	 3	 6	 13
Total	 50	 100	 50	 100	 50	 100	 150
Source: Author's Calculation
All respondents of the study were asked to mention and show the major factors contributing to
their job satisfaction with their intensity in percentage. And, it has been observed from table: 2
that benefits (financial and others) were rated as the most contributing element to their satisfaction
at work whereas relationship was the least contributing element to employees' satisfaction. It is
also revealed from table 2 that job relating factors, working environment, and management
behavior were ranked by the employees as second, third, and forth contributing factors to their
satisfaction respectively.
Table: 2 Key facets of Job with Intensity on Employee Satisfaction.
Source: Author's Calculation
Employees' Satisfaction in Public, Private and Foreign Banks: A Comparative Study
To compare the level of job satisfaction of employees with different ownership structure such as
public, private and foreign banks, following figures have been drawn based on data obtained from
respondents. It is observed from Figure 2 that public banks are having highest mean value in job
security, authority and responsibility, autonomy, balance between life and work and quality of
supervision which means employees of public banks are more satisfied with these elements of
their job than those of other banks. On the contrary, employees of foreign banks are more satisfied
with job design, challenging works, status, personal development and opportunities to use skills
than those of public and private banks.
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Figure 2: Comparative Analysis of Job Satisfaction Regarding Job Relating Factors
It has been revealed from Figure 3 that public banks are having higher mean value in safety
security at workplace, rules regulations, and working hours while foreign banks have higher mean
value in working conditions, culture of the bank, and availability of recourses. It is also observed
that the employees of private bank are satisfied with
working conditions, security and culture of the bank. And, the employees of private and foreign
banks are less satisfied with some elements like working hours, rules and regulations and
security of their job than those of public banks.
Working Environment
Figure 3: Comparative Analysis of Job Satisfaction Regarding Working Environment
Figure 4 depicts that public banks are having the lowest mean value in all elements related
to benefits provided by the banks for their employees, which indicates that employees of
public banks are not satisfied with salary, medical facilities, training and development and
other facilities. On the other hand, the employees of foreign banks are more satisfied with all
elements of benefits provided by their banks than those of public and private banks.
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Figure 4: Comparative Analysis of Job Satisfaction Regarding Benefits
It can be interpreted from Figure 5 that public banks are having highest mean value in some
items related to management behavior such as fairness in promotion, concerns toward
employees' well-being, freedom to express opinions whereas the foreign banks are having the
highest mean value in fairness in performance evaluation, timely feedback on performance,
recognition of performance, commitment to professional development. It is to mention that
private banks have highest mean value only in communication. So, it can be inferred that
employees of public and foreign banks are more satisfied with regard to management behavior
than those of private banks.
Management Behavior
0	 '	 0
	
'
Figure 5: Comparative Analysis of Job Satisfaction Regarding Management Behavior
It can be inferred from Figure 6 that public banks are having the highest mean value in
relationship with supervisor, coworker, and subordinates while lowest mean value in teamwork.
On the contrary, foreign banks are having the highest mean value in teamwork and private banks
are moderate in all elements of relationship.
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Conclusion
All the key facets of employees' job satisfaction have been divided into five major factors which
are job relating factors, working environment, benefits, management behavior, and relationship
and these five major factors include thirty two elements. The study shows that 10.66°/s employees
are highly satisfied. 26.66% are satisfied. 35.33% employees are neither satisfied nor dissatisfied,
18.66 % are dissatisfied, and 8.66% are highly dissatisfied in the banks with all ownership
structures. The study also depicts that 16% employees of foreign banks are highly satisfied
whereas 10% of public banks and 6% of private banks are highly satisfied. It is found that
employees' satisfaction of public and foreign banks is better than private banks. Among all major
factors contributing to job satisfaction, the benefits are the most contributing factor to their
satisfaction while relationship has been found the least contributing. The employees of public
banks are more satisfied with their job security, authority and responsibility, autonomy, balance
between life and work, quality of supervision, rules and regulations, working hours and
relationship with coworkers on the other hand, the employees of foreign banks are more satisfied
with their salary, medical facilities, training and development, teamwork, fairness in
performance evaluation, timely feedback on performance. The employees of private banks are
more satisfied with their working conditions and communication at their work. It is revealed from
the study that there are differences of job satisfaction of employees with different ownership
structures. Based on the comparative analysis, the study shows that the employees of foreign and
public banks are more satisfied than those of private banks.
Limitations and Scope for Future Research
The study was conducted only on six banks and two banks from each category i.e. public, private
and foreign sector operating in Bangladesh. The study was confined to the branches situated in
Dhaka City with a small sample of respondents selected through convenience sampling. So, the
results of the study may not represent the whole industry in Bangladesh. In view of limitations of
the study mentioned, a further study can be conducted on a larger number of banks of all
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ownership structures with more branches. And, the study should be conducted with a larger
sample size in multiple locations of Bangladesh to get an accurate comparative picture of job
satisfaction with different ownership structures.
References
Ahmed S and Uddin N M (2012), Job Satisfaction of Bankers and its Impact in Banking: A
Case Study of Janata Bank ASA University Review, Vol.6 No. 2, July-December, 2012.
Bodur S (2002), Job Satisfaction of Health Care Staff Employed at Health Centres in Turkey',
Occupational Medline, Vol. 52, No. 6. pp. 353-359.
Drummond R J & Stoddard A (1991). "Job Satisfaction and Work Values", Psychological
Reports, Vol. 69, No. 3. pp. 1116-1118.
Flynn F J (2005). 'Identify Orientations and Forms of Social Exchange in Organizations",
Academy of Management Review. Vol. 30, No. 4, pp. 737-750.
Herzberg F (1964) "The Motivation-Hygiene Concept and Problems of Manpower". Personal
Administration, Vol. 27, January-February. pp. 3-7.
Herzberg F (1966), "One More Time: How Do You Motivate Employees?" Harvard Business
Review, Vol. 46, No. 1, pp. 53-62.
Heskett J L, Sasser WE, Schlesinger L A (1997), The Service-Profit Chain, How Leading
Companies Link Profit and Growth to Loyalty. Satisfaction and Value, The Free Press, New
York
Homburg C and Stock R M (2004), "The Link Between Salespeople's Job Satisfaction and
Customer Satisfaction in a Business-to-Business Context: A Dyadic Analysis".
Journal of the Academy of Marketing Review, Vol. 32. No. 2, pp. 144-158. Hooi LW (2007).
"Human Capital Development Policies: Enhancing Employees' Satisfaction", Journal of European
Industrial Training, Vol. 31. No. 4, pp. 297-322.
Kazemzadeh R  and Bashiri M (2005). "Determination of Critical Factors on Employee
Satisfaction - A Case Study on Financial Institute", Proceedings of the IEEE International
Engineering Management Conference. Vol. 1, September, pp. 16-20.
Khalid S and Irshad M Z (2010), "Job Satisfaction Among Bank Employees in Punjab. Pakistan:
A Comparative Study" European Journal of Social Sciences, Vol. 17, No. 4. pp. 570-577.
Locke E (1976), "The Nature and Causes of Job Satisfaction', in Dunnette, M (Ed.). Handbook
of Industrial and Organizational Psychology. pp. 1297-1349, Rand McNally, Chicago, IL.
Loveman G W (1998). "Employee Satisfaction, Customer Loyalty and Financial Performance: An
Empirical Examination of the Service Profit Chain in Retail Banking', Journal of Service
Research, Vol. 1, No. I, pp. 18-31.
Luthans F (1992), Organizatioal Behavior, McGraw-Hill, New York.6th Edition. p. 126.
40
Nimalathasan, B (2012)."Job Satisfaction of Private Sector Bank's executive in Bangladesh: A
Factor analysis" Global Journal of Management of Business Research, Volume 12 Issue I
Version I.
Organ D W (1977), "A Reappraisal and Reinterpretation of the Satisfaction-Causes-Performance
Hypothesis". Academy of Management Review, Vol. 2, No. I, pp. 46-53.
Robbins S P. Judge TA, and Sanghi S (2009) Organizational Behavior Prentice Hall, India.
Slivestro R and Cross S (2000), "Applying the Service-Profit Chain in a Retail Environment:
Challenging the Satisfaction Mirror" International Journal of Service Industry Management, Vol.
II, No. 3, pp. 244-264.
Smith C A, Organ D W. Near J P (1983), "Organizational Citizenship Behavior: Its Nature and
Antecedents", Journal of Applied Psychology, Vol. 68, pp. 653-663
Sowmya K R and Panchanatham N (2011). "Factors Influencing Job Satisfaction of Banking
Sector Employees in Cheimai, India", Journal of Law and Conflict Resolution, Vol. 3, No. 5, pp.
76-79.
Spector P E (1997), Job Satisfaction: Application, Assessment, Causes, and Consequences, Sage,
Thousand Oaks, CA.
Wayne S J. Shore L M and Linden R C (1997), "Perceived Organizational Support and Leader-
Member Exchange: A Social Exchange Perspective", Academy of Management Journal, Vol. 40,
No. 1. pp. 82-I11.
Yoon M H and Sub J (2003), "Organizational Citizenship Behaviors and Service Quality as
External Effectiveness of Contact Employees", Journal of Business Research, Vol. 56, No. 8. pp.
597-611.
41
Appendix
Questionnaire on Job Satisfaction
I hereby undertake that the information obtained through this questionnaire will
exclusively be used for research purpose and in no case will be disclosed to anybody.
Mohammed Masum Iqbal Researcher
Please Mention the Name of your Bank:
Profile of Respondent (Please tick (/) the right answers of the following)
i. Gender:	 a. Male	 b. Female
ii. Age:	 a. Below 30	 b. 30-40	 c. 41 -50	 d. 51 and above
iii. Tenure: a. Less than 5 years b. 5-10 years c. 11-15 years d. 15years and above
Please Tick	 the Response that	 Neither
Indicates Your Level of Satisfaction. 	 Highly	 Satisfied	 Highly
Satisfied Satisfied	 nor	 Dissatisfied Dissatisfied
All things considered, how satisfied are you
with your job?
Please Tick (vi the Responses that 	 Neither
Indicate Your Level of Satisfaction.	 Highly Satisfied	 Satisfied	 Dissatisfied	 Highly
Satis fied	 nor	 Dissatisfied
 Dissatisfied
JOB RELATING FACTORS
I.	 Job Security
2. Fair Job Design
3. Challenging Work
4. Status
5. Authority and Responsibility
6. Autonomy
7. Personal Growth
8. Balance between Life and Work
9. Opportunities to Use Skills
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Quality of Supervision
WORKING ENVIRONMENT
- Working Conditions
Safety and Security
Culture of the Bank
Rules and Regulations
Availability of Resources
Working Hours
Working Conditions________________
BENEFITS
Salary
Medical Facilities
Training and Development
Housing and Others
MANAGEMENT BEHABIOR
Fairness in Promotions
- Fairness in Performance Evaluation
Timely Feedback on Performance
Recognition of Performance
Commitment to Professional
Development
Concerns Towards Employees' well -
being
- Freedom to Express Opinions
Communication
- RELATIONSHIP
Relationship with Supervisor
Team work
Relationship with Coworkers
Relationship with Subordinates
i nanx you very much for your cooperation and time.
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The Small and Medium Enterprises (SME) and Women
Empowerment in Bangladesh : An Analysis
Ireen Sultana*
Abstract
The emergence of women entrepreneurship in SME has gained importance all over the
world. There is a definitional ambiguity in cases of SMEs in Bangladesh. Different
organizations define it according to their objectives and conveniences. A general theor y of
SME has not yet been developed in Bangladesh. Povert y reduction through economic
growth and employment generation on a mass scale is largely dependent on the
development and expansion of SMEs. The socio-economic status and influence of women
will increase when they participate in more cash-earning economic activities.
Empowerment is a multi-dimensional concept. It includes economic, social and political
factors. This paper argues that Bangladesh women are empowered by the new
opportunities of ,nicrojInance and the ready-made garment (RMG) industry since the
1990s. Though progress has been made in some difficult areas (health and education), but
some equal/v d/ficull future challenges (which ma y include political and wider social
spheres) remain.
Introduction
In the recent past, there has been an unprecedented growing interest of women entrepreneurship
in "small business" in Bangladesh. In the age of present day globalization, the government of
Bangladesh has recognized women's participation in the mainstream economy of the country.
The goal of mainstream strategy is gender equality and process. The important aspect of this
process is the increased involvement of women in decision making, development directions, and
increased share of benefits and resource allocation. It involves changing in policies and
institution so that they actively promote gender equality.
Objectives of the Study:
a) The broad objective of the article is to examine as to why women have come to this income
generating activities that is, growing interest of entrepreneurship in "small business".
b) The specific objectives will be to high light the Constraints the SME women face in their
business enterprises and also to examine how SME contributes to women empowerment in
Bangladesh.
* Lecturer Department of Sociology Jagannath University Dhaka
Methodology
To write this article, I have relied both on the Primary and Secondary sources of information or
published materials. A large number of articles on the subject (SME) have been published in the
popular press by the concerned scholars. "The National SME Women Entrepreneurs Conference-
2008" arranged two-day exhibitions at the Bashundhara City Exhibition Center, organized by the
SME foundation. 80 women entrepreneurs participated in the exhibition and displayed their
products. I had the opportunity to interview majority of the participants and collected information
from them. Here I made an attempt to clarify the concept of SME. In-fact, there is no common
acceptable definition of SME that has been applied world wide. The definition of SME varies
from one country to another and even within the same country. So, there is a definitional
ambiguity in cases of SMEs in Bangladesh. Different organizations define it according to their
objectives and conveniences.
However, the amount of capital investment and the number of workers employed are the two
major criteria of defining SME. The SME is defined in the industrial policy 2005 separately for
manufacturing and non-manufacturing units in terms of their employment and size of asset. Small
industries under manufacturing sector are defined as those which have fixed assets below TK.
1.50 core (15 million). Under non-manufacturing sector, small industries were defined as those
which employ less than 25 workers.
Medium enterprises under manufacturing sector were defined as those which have fixed assets
worth between 1K. 1.5 crore and TK. 10 crore. A medium enterprise in the non-manufacturing
sector is meant to include those industries employing 25 to 100 workers. Bangladesh Bank
(Chowdhury, 2008: P.54) defines small enterprises having no more than 60 workers with total
assets between TK. 50,000 and I crore (for manufacturing) and no more than 20 workers with
total assets between TK. 50,000 and TK. 50 lacs (for trading) and no more than 30 workers with
total assets between TK. 50,000 and TK. 30 lacs (for services). However commercial banks either
follow the definition of industrial policy of 2005 or Bangladesh Bank definition or they may
follow their own definition that suits their convenience. In his budget speech, the economic
advisor (Prothom-alo, 10/06/2008) of the former care-taker government stated that the annual
income and expenditure of those business enterprises that are TK. 25 lac or less can be defined as
SME.
Review of Literature
A brief review of literature regarding SME women entrepreneurs is presented in this section.
Ahmed (1987) in his article "Entrepreneurship Development with some reference to Bangladesh"
stressed the fact that entrepreneurs are indispensable for the development of our country. The
entrepreneurs who produce goods and services within the country save foreign currency. He
strongly refuted the prevailing myth that the people of Bangladesh are neither innovators nor risk-
takers. He argued that our national policy has failed to attract the people with positive attitude to
emerge as entrepreneurs. He further says that our social attitude should be changed. However, he
holds the view that our social environment is undergoing rapid change and quite a large number of
educated men and women are coming forward to take up business as a career.
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\iomen and Rahman (1990) made a studs on the entrepreneurs operating in the industrial unit
within the radius of 35Kms around Dhaka city. The sample population was the owners of firms.
The authors tried to highlight the major factors hindering the entrepreneur's development in
Bangladesh. They also tried to measure the success of entrepreneurs and examined whether any
correlation exists between various factors like age, education, experience and investment size and
the selection of projects. They found negative correlation between investment and level of
success. They observed that no correlation was found between age and success, education and
success, experience and success.
Ahmed (1991) prepared a Report "On Women Enterprise Management, Training Outreach
program (WEMTOP): Sector Survey and Training Needs Assessment", for World Bank, Dhaka.
The main objective of the Report was to strengthen the capacity of NGOs to deliver management
training to landless and marginal women in rural and urban areas.
Khondkar (1992) in her article "Entrepreneurship Development and Economic Growth: The
Bangladesh Case" argues that entrepreneurship is the most essential factor for economic
development of a country. She says that entrepreneurship development in Bangladesh is at its
initial stage. No serious efforts have been made so far. Little amount of money has been spent on
entrepreneurship development in this country. However, situation has been changed. National
Bank and other non government institutions are undertaking schemes and training programs to
encourage entrepreneurship in the small
scale business enterprises. These efforts are, no doubt, praiseworthy, but inadequate compared to
the needs of the country. So, she recommended implementing some measures to promote
entrepreneurship for socio economic development of the country.
Kanti and Nahar (1993) in their article "Women Entrepreneurs of Rural Industries in Some
Selected Areas" made an attempt to identify (i) the factors responsible for emergence of rural
women as entrepreneurs (ii) assess the socio-economic impact of entrepreneurship on their lives
and living and (iii) assess the problems faced by the women in their business.
The authors of the article selected 43 crafts women engaged in different crafts on the basis of
random sampling drawn from Comilla Sadar, Lakshimpur and Barura thana of Comilla District
and Begumganj thana of Noakhali district.
Saleh (1995) in his article "A Profile of the Women entrepreneurship in Bangladesh" wanted to
know the motivation of women entrepreneurs for entering into business and assessed the
entrepreneurial skills of the women entrepreneurs. He also tried to evaluate the performance of
the women entrepreneurs in their business. Keeping view of the above objectives, randomly he
selected 20 women entrepreneurs. The findings of his study show that most of the entrepreneurs
ie, 95% was married 75% of them belonged to the age group 30-45 years. The average age of the
women was 40 years while started their business. The educational background of women
entrepreneurs was more than average. 75% of them were graduates and master degree holders.
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Begum (2002) in her article "Entrepreneurial Performance of Women Entrepreneurs in
Bangladesh" argues that changing sociological factors encourage women to enter into the labor
markets, motivated in part by their felt need for financial independence and self sufficienc y. She
also says that family environment encourages the Creation of entrepreneurial enterprises.
Important factors include the occupation of the entrepreneurs spouse, family and friends.
Chowdhury (2002) in her article 'The Emerging Role of Women as entrepreneurs in
Bangladesh" made an attempt to identify some of the factors that led to the adoption of women
entrepreneurship. She also discussed the problems faced by the women entrepreneurs in their
business enterprises. In the article, she suggested that the governmental and non- governmental
organizations have major responsibility to promote entrepreneurship development for women.
The theories of SME:
It is to be noted that the concept of entrepreneurship has been under discussion for more than two
centuries. Since SME covers a wide range of activities, its concept and definition differ from
person to person and also from one country to another At the initial stage, the attitude of theorists
seems to be very cold towards the concept of entrepreneurship. It is only in recent years, the role
of an entrepreneur has been considered very significant in industrial growth and economic
development, both in the developed and the developing countries. However, a general theory of
SME is yet to be developed. The definition of entrepreneur had never been differentiated on the
basis of gender and could be extended to women entrepreneurs without any restrictions. National
level of standing committee of women entrepreneur (1948) defined a women entrepreneur who
creates some thing new, organizes production, undertake risk and handles economic uncertainties
and to adjust personality needs, family life, social welfare and economic independence. Gloss,
Stead and Lowry (1982) made an attempt to define entrepreneurship through four common
characteristics of an entrepreneur. These are as follows:
i) Purposeful ie. sets goals and strives to accomplish them;
ii) Persuasive ie. influences others to assist in reaching desired goals;
iii) Presumptions ie. strikes out boldly and acts when others hesitate to do so;
iv) Perspective ie. Understands how each separate decision relates to accomplishing the
established goals.
Karl H. Vesper defined the overall field of entrepreneurship as the creation of new business
ventures by individuals or small groups (1993). Barrest, (1989) expanded entrepreneurship as;
a) Structuring of organization through division of labor:
b) Formulating plants and policies to be executed by subordinate;
c) Innovating and
d) Bearing risk
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E.EHagen (1962) described entrepreneurship as creating opportunities for investment and
production, establishing an organization capable of introducing non-production process,
collection of raw-materials, innovating new production techniques and new product, searching for
new sources of raw materials and above all the selection of an efficient manager to run the day to
day affairs of the organization. According to Joseph Schumpeter (Schumpeter. 1942),
entrepreneurship does not essentially consist in inventing anything or otherwise creating the
conditions which the enterprise exploits. It consists in getting things done. McClelland (1961)
used the term 'entrepreneurs without any connotation of ownership. He defined an entrepreneur
as some one who exercises some control over the means of production and produces more than
what he can consume in order to sell or exchange it for individual or household income. He did
not make any distinction between an owner and a manager of a business. In the underdeveloped
economy, where a vast majority of firms are of small and medium size, credit and market are
relatively underdeveloped, entrepreneurial role encompasses all activities relating to firm. Here
the functions of an entrepreneur are characterized as the co-coordinating mechanism between the
flows of diverse inputs towards production end, conceiving him as being owner, manager and
innovator all at once. Adam smith.( 1776) the father of political economy treated the entrepreneur
as a proprietary, capitalism as provider of capital and working as manager intervening between
labor and consumer not playing a leading role in the economic progress. He stressed that "the
fundamental economic determinant of growth is the role of capital formation".
The notion of entrepreneur seems to have considerable relevance for the small and informal
business sectors of Bangladesh, since they considered an individual or a group of people an
entrepreneur who may be either innovative or imitative but is capable of perceiving economic
opportunities, organizing and managing the factors of production individually or in collaboration.
In a country like Bangladesh where business culture among people is yet to be cultivated, any
self-employed person who owns a commercial enterprise even without having risk of losing own
capital will be considered as entrepreneur.
Justification of women entrepreneurship in SME
Small business covers a wide range of activities. So its concept varies enormously from one place
to another, from one country to another and from one another. Different criteria like the upper
limit of fixed assets, number of persons employed, sales volume, total numbers of customers,
maximum energy used have been combined to set the point at which an enterprise ceases to be
small, depending on the purpose and economic environment of a country. In a developing
country, an enterprise employing 50 people may be large but the same may be small in a
developed country. Except Japan and the USA, no country defines and regulates small firms as a
whole through laws and ordinances. In the USA. the term "small business" denotes the size of
firms comparable to that of "small and medium enterprises" in Japan. In India, small scale
industries have been defined as undertaking having an investment in fixed asset in plants and
machinery whether held on ownership terms or by lease or by hire purchase not exceeding RS. 35
lacs.
49
Small business as defined in Bangladesh
The government of Bangladesh defines small business sector more or less arbitrarily in terms of
the volume of labor or amount of investment in fixed assists depending on its purpose or for
establishing eligibility for government assistance. In Bangladesh, the definition SB has undergone
many changes over time depending on the need for investment in fixed assets. In the industrial
policy of 1999, small business defined as an enterprise which employs fewer than 50 workers
with a fixed capital less than TK. 100 million. It has recently been recognized that mobilization of
women in gainful employment is essential so that the degree of self-reliance among women may
contribute to equality. Social norms and lack of employment opportunities for women throughout
the world demand the development and encouragement of women entrepreneurship in small
business. Since the socio-economic status and employment opportunities in wage market for
women in developing nations, including Bangladesh is much worse than women in developed
countries, the employment programs and national policies of the developing nations have no
option but to create and enhance productive employment in self-sustained small scale enterprises
through promotion and development of women entrepreneurs. It is also observed that the degree
of control and influence increases when women participate in more cash earning economic
activities. Income earning activities make them more confident, more vocal and surer of
themselves and their rights and abilities than women not involved in economic earning activities.
Realization of this has made women interested in being active participants rather than merely
passive observers.
History also reveals the fact that gender segregation of occupations established in the pre-
industrial economy of Bangladesh were reinforced with the beginning of industrialization.
Industrial economy provided no scope for women in the industrial work place. The disruption of
socio-economic scene has forced women outside into wage market for economic survival. But
labor market segmentation restricts women's access to the formal sector, including export
industries due to the factors such as, age, skill and level of education. Moreover, culture and
tradition has confined their activities inside family homesteads limiting their access to formal
employment. Civil authorities have failed to respond to increased participation of women in labor
market. Existing legal frame-work has also proved inadequate in terms of meeting women's
needs. Under these circumstances, i.e. severe shortage of formal employment opportunities, lack
of effective social security system, women's dilemma coupled with lack of support services for
working women, self employment in small business seems to be the most plausible answer for
bringing the women of Bangladesh into the main stream of development process and thereby to
improve their socio-economic status.
Another Justification for Women's involvement in SME is that due to scarcity of capital and
abundant supply of skilled labor, developing countries laid greater emphasis on promotion of
labor intensive small and medium enterprises as against capital intensive large industries for
accelerating economic growth. It is said that women are more skilled in dealing with people. It is
generally believed that their skill developed in home management along with their skill in dealing
with people can be transferred in business world. If proper facilities and environment are provided and
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women are exposed to new skills, they will do much better than men in entrepreneurial activities.
In fact, women have the required agility, talent and quality to emerge as successful entrepreneur.
What is needed is just a little help on the part of the GovernmentfNGOs and donor agencies to tap
their potential as entrepreneurs and unleash and develop the latent talent in our women, and thus
enabling them to come to the forefront in the national growth and prosperity.
Women empowerment through SME:
This is the core section of this paper. Here we need to explain as to what is meant by women's
empowerment. In this section we will also discuss how women are empowered through SME.
'Empowerment is a term that different people define in different ways. The aim of women's
empowerment is to enhance capabilities of women to participate in development process. UNDP
(1994) defines empowerment as a process which redistributes power from the powerful to the
powerless. In case of Bangladesh, empowerment of women means women should be given
freedom of choice for fulfillment and self-development as well as equal access to domestic and
community resources, opportunities and power (UNDP, 1994). In fact, "Empowerment of women
means the establishment of equal opportunities between the genders from birth onwards". Hug
(1995) mentioned that empowerment makes a woman free from religious orthodoxy, polygamy,
rape, child marriage, unequal marriage and forced pregnancy. Women's empowerment also means
the capacity of women to be economically self-sufficient and self-reliant with control over
decisions affecting their life options and freedom from violence. If women are able to contribute
to the house-hold expenditure, then they become more powerful in the family. Majority of women
in Bangladesh are not empowered to participate in social, cultural, economic and political life of
the country. Gender discrimination is still wide-spread at different levels. Empowerment of
women helps exercising free choice and right to control reproductive health. In this context,
empowering women is crucial to achieve demographic target.
Women empowerment can be achieved in different ways. The most significant is the opportunity
to have education beyond primary level of education. Cash earning activities of women would
help them to achieve demographic objectives. Besides encouraging poor women to involve in
income generating activities would also help make women empowered, because of their earning.
This will consequently expose women to modern views and would motivate them towards small
family. Education and opportunity to work outside the house-hold would help women to
participate in the house-hold decision matters. It can be said beyond doubt that 'the higher the
level of women's education, the higher is the level of women's empowerment' and 'the higher the
economic status of women, the higher is the level of women's empowerment'. Women
entrepreneurship in SME is likely to ease the problem of unemployment and ensure sufficient
income for proper maintenance and improvement of the socio-economic status of women in
Bangladesh. participation in small business activities will provide them an opportunity to
transform their personal disadvantages in terms of age, sex, education, skills, social and economic
back-ground into potential advantages and at the same time Bangladesh can increase its per capita
income significantly even without an increase in labor productivity, if a percentage of women,
which account for over half of the population, can be brought into productive income earning
activities through their entrepreneurship development in small business.
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Involvement in small business is perceived by many as a means of altering the personal
misfortunes of people from a poor economic background, the development of entrepreneurship
among women in SME can hardly be overemphasized. Income generating activities through SME
will increase women's courage, self-reliance, self-esteem and increase their Status. Women's
empowerment through SME may change their dynamics within the family and may also help to
raise their awareness of new concerns, such as their living conditions, access to public resources
and to different types of services like health care, education and training. It is also observed that
an earning mother becomes a better parent for children than the father. An earning mother
contributes towards common house-hold and nutritional needs. Research conducted by the social
anthropologist revealed that 'studies of house-hold income allocation goes to family foods and
basic needs, where as, man's income goes to luxuries and liquor. Economic independent and
increased earning of women through SME will emancipate a socially backward group and
increase economic growth, improved productivity, improved distribution of income, reduction of
poverty and above all in the reduction of unemployment. It is found that both personal and per
capita annual house-hold income have a positive and significant contribution to women's
improvement. This indicates that the higher the income, the higher is the level of empowerment.
Consequently, this will increase their decision-making power and social status.
Recently, the government and NGOs introduced training program for the women entrepreneurs.
This will increase women's knowledge, skill and attitude, which leads them to be more
empowered. While women's economic empowerment has long been researched and worked on by
governments and Non Governmental organizations (NGOs) worldwide, Women still have a long
way to realize the same level of economic empowerment as males. In particular, women face
numerous barriers and obstacles when it comes to setting lip and running businesses. Levis (2011)
argues that women in many developing countries have been afforded new opportunities for
economic empowerment because of ICTs. A very successful project was developed by the
Grameen Bank which was founded in the 1970s in Bangladesh. Unfortunately, there is much less
to report in terms of research on small and medium sized enterprises (SMEs) in developing
countries. This presents scholars and practitioners with a huge challenge. The broad nature of
empowerment leads itself to the assumption that many underserved populations can benefit from
empowerment based interventions. This is argued by keys at el. (2012). Kabeer (1999) suggested
that poor women are often most vulnerable to violence. On the other hand women's economic
empowerment may promote male in security and feelings of economic inadequacy, leading to
more violence in relationships. The same idea was explore by Mosfequer Rahman and Md.
Aminul Haque in their article in (May 2011).
Constraints faced by women entrepreneurs in their business enterprises:
There are many constraints faced by the women entrepreneurs in their business activities. These
include poor access to market, information, technology and finance, poor linkage and net-work
with support services. But women face greater impediments from both family and society in
becoming entrepreneur. Most of the women entrepreneurs complained that the impediment came
from parents, in laws and husband who did not like them into business and become entrepreneurs.
52
Social conservativeness, religious misinterpretation and public attitude also discourage a woman
involved in business. Professor Masuda M. Rashid Chowdhury in her article written for 2nd
National SME Women Entrepreneurs Conference (2008) has outlined in comprehensive manner
the various problems faced by women entrepreneurs in their business enterprises.
Is there any Evidence of Women's Empowerment in Bangladesh?
Before high-lighting the answer to the above question, we should have clear conception of
women's empowerment. In fact, 'empowerment is a multi-dimensional concept and has to be
understood holistically. These include economic, political and social empowerment. In this
connection, we can mention that BRAC and PROSHIKA reports (Sohela Nazneen, et.al . 2011:
P.21) are fill of stories of women improving their material conditions or community status. This
indicates that different dimensions of needs are being addressed and women feel empowered in
different ways. Most of the development policy actors and many feminist activist and scholars of
Bangladesh tend to agree that Bangladeshi women have made considerable gains since national
independence in 1972 They have also positive views about the Bangladeshi women who were
empowered by the new opportunities of microfinance and the ready-made garment (RMG)
industry since 1990s. One recent development has been the sharp increase in women's formal
labor force participation. Women's wage employment has increased considerably over the five
year period, growing at 4.3% each year between 2000 and 2005 (World Bank 2008). A large
number of women work in the informal sector also. Bangladesh also achieved significant progress
in human development (health and education), (see UNDP's human development index, 2007).
Another striking change is noticed with respect to girl's education. Bangladesh had closed the
gender gap in enrolment at primary level by the end of the 1990s, ahead of the Millennium
Development Goals (MDG) target. More girls than boys now enroll in secondary schools.
There has also been significant recent growth in new areas such as public sector employment, as
teachers or health workers, and is a self-employment and house-hold enterprise. In contrast to their
striking gains in human development and new economic opportunities, Bangladeshi women in
general have faired far less well than other South-Asian Countries in political and civic
participation. All the Aid Agency Documents acknowledge the fact that the status of women in
Bangladesh has gradually improved over the last 20 years. Contributing factors include the spread
of mass-education and a degree of social liberalization, primarily in the labor market, where
women are increasingly visible. We should not ignore the fact that despite improvements in health
care and education, social and economic discrimination of women continues. Besides, there are
signs that violence against women, in the form of abuse and rape, is on the increase. It is to be
admitted that though progress has already been made in some difficult areas, some equally difficult
future challenges remain. It could be argued that a degree of poverty reduction can be seen as a
necessary precursor for other forms of empowerment, which may include political and wider social
spheres. We also notice the gaps in terms of economic activity and political participation. Women's
earnings are 50% less than man's. Their representation in professional and technical jobs and in
executive and managerial positions is poor, and is particularly striking in the political sphere. Their
low level of representation in political life makes it difficult to achieve protection or redress.
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Concluding Remarks:
In a developing country like Bangladesh, the SMEs are considered as the engine of growth. The
SME women entrepreneurs in both the urban and rural areas of Bangladesh are now making a
crucial progress in national development. In Bangladesh poverty alleviation through economic
growth as well as employment generation on mass scale is heavily dependent on the development
and expansion of SMEs. A large number of women work in the informal sector in Bangladesh.
But their contribution is not recognized in our society. In Bangladesh, the SMEs account for about
45% of manufacturing value addition, 80% of industrial employment. 90% of the total industrial
units and about 25% of total labor force. Their total contribution to export earnings ranges from
75% to 80% according to a recent economic census. The SMEs make up 75% of the domestic
economy. (June,28, 2011, The Daily Star). There are about 60 lac SMEs and micro enterprises in
Bangladesh according to Asian Development Bank (ADB). It is to be noted that women
entrepreneurs faced various types of impediments both from their family and society in becoming
an entrepreneur. Besides these some other difficulties include poor access to market, information,
technology and finance, poor linkage and networks. In spite of the above difficulties, the women
of Bangladesh are becoming successful entrepreneurs. Monetary contribution to family
expenditure show that more than 90% of women entrepreneurs contribute to the family
expenditure. The urban women entrepreneurs are more empowered than their counterpart in the
rural areas of Bangladesh. Finally. I would like to conclude with the statement that the vision of
women empowerment can be achieved in Bangladesh substantially by reducing poverty and
unemployment along with institutional and cultural reforms.
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Analysis of Polarization Maintaining Optical
Fibers under External Stress
Farzana Rahmat Zaki *
Nazia Nusrat **
Abstract
This present study is on detailed physical explanation of stress-induced birefringence in
step index polarization maintaining elliptical core optical fibers. The birefringence is a
quadratic function of the ef/èctive index change, which may occur due to changes of stress
distribution within a material. In this study, changes in hire fringence have been observed
by applying lateral pressures. The effects on birefringence with changing ellipticitv of
core of the fiber have been observed b y applying no pressure, pressure along x-axis and y-
axis on the optical fiber. Final/v, the birefringence of an optical fiber resulting from an
asymmetry of the index projile has been numerically evaluated using finite-element
method (FEM).
Key Words: Birefringence, FEM, Polarization maintaining fiber.
1. Introduction
Single mode optical fiber that can maintain a state of polarization over a long length area is
desirable for use in coherent optical communications and fiber optic sensing element. Single mode
fibers, capable of transmitting power in only one polarizing state, also have an advantage in
interconnecting single mode fibers and polarization sensitive devices such as integrated optical
multiplexer and switches [I]. The required birefringence is usually achieved by geometrical
effects (elliptical cores) or the elasto-optic effect [2]. Here, the birefringence arises from
asymmetrical distribution of refractive indices.
Birefringence in optical fiber can be classified into two categories such as intrinsic and extrinsic.
Intrinsic birefringence is caused by geometric asymmetry [3]-[6], often referred to as
birefringence, and by stress asymmetry [7], which is introduced permanently into the fiber during
the fiber manufacturing process. Stress anisotropies often are contributed by a geometric
asymmetry of the index profile in combination with thermal mismatches of the different glass
regions including the core segment and the cladding glasses. They can also be affected by fiber
draw-induced rapid quenching. Note that for silica clad fibers, the draw induced birefringence can
be opposite in sign to that caused by the thermal expansion mismatch [ 5 ]-[7 ] . On the other hand,
extrinsic birefringence is caused by external factors such as micro- and macro-bending, lateral
load, fiber twist, etc. These external factors can also cause deformation and asymmetry stresses in
the fiber.
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Preservation of the state of polarization of the guided light can be achieved by destroying the
circular symmetry of its refractive index distribution in the core region, such as occur in elliptical
core fiber [8]-[9]. However, the birefringence properties of this kind of fiber are much more
limited when compared with that which can be achieved with the stress inducer birefringence.
Recently, a variety of structures has been proposed for the polarization maintaining optical fibers
with stress induced birefringence, most of which is designed to maintain differential stress in
the fiber core region. There are many such successful fiber structure designs, such as PANDA
[10], bow-tie , side tunnel, side pit fiber etc. Theoretical studies have shown that the bow
type fiber is the most effective in terms of polarization maintaining property [11].
In this present study, the effect of core ellipticity on birefringence has been observed. The
simplest form of optical fiber, the single mode step index optical fiber, has been considered.
To keep polarization-maintaining property, there should be present the birefringence property
resulting from an asymmetry of the index profile. The investigation is done under different
pressure conditions such as under no pressure, applying external pressures along only x
direction and along only y direction of the fiber.
2. Theoretical Formulation
The energy principle states that the total potential energy should be a minimum when thermal
stress and/or an external force is applied to the body. The total potential energy of the body is
given by
fl = (internal work) - (external work) = U - V,	 (1)
where U and V denote strain energy and work done by the external force, respectively.
Strain energy per unit length is obtained by
(strain energy)= - JJ(stress). [(strain)— (initial steam)] dxdv.
Then,
U = I SSi - {}] dxdy,	 (2)
Where {.}T represents the transpose of the vector and integration is over the cross-section of the
actual structural body under strain and stress. Since strain and stress do not penetrate into the air
region, the actual boundary of the body becomes the boundary of the FEM analysis. The
displacements u(x, y) and v(x, y) along the x- and y-axis directions in the eth (e = 1—N) element
is approximated by the linear function of x and y:
u(x, y)= j ±px±p'v	 (3)
v(x,y)=q± qx±qy,
	 (4)
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where p9e, p1 ' , p2C and q, q1', qe are expansion coefficients. Assuming the displacements at
nodal points i, j, and k in the eth element are given by (u i , v 1), (ui , v) and (Uk, Vk), respectively,
the expansion coefficients p's and q's are obtained by solving the linear equations which can be
obtained from (3, 4) for the nodal displacements corresponding to the 3 nodal points i, j, and k of
the eth element. Thus, one can obtain
where [Ce] is given by
[ 
q
	
[VV
i[ce]i
	
(6)
lxiyi-'
[c] 
=1 X , Y,
1 Xk Y&
Here, the coordinates of the nodal points of the triangular element are expressed as (xm, Ym) (m =
i, j, k). Hence, the cross-sectional area se of the eth element is given by
2s(x, -x)(y -y)-(x-x)(y-y).
Now, we find the strain components in the eth element as
= x= P;= [(y1 -)u 1 + (y - )u. + (yi -y)u]
ax
E
Y = ;,= q2e=
	 [(xk—	 )v+ ( x1 — xk) +( —xj)vk]'
[(Yj—Yk)+(Yk— y)+(y,_y)l]+
ax 8y / 2 2s
I [(Xk — x)u+ (x1 — Xk)Uj+ (x,— x) Uk]
Therefore, we get the strain vector in each element as
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This is rewritten in matrix form as
[E] = [ BC ] [de].
where [Be] is a 3 6-element matrix in the right-hand side of (8) and 1d represents the
displacement vector, a 6 1 column matrix having six degrees of freedom for eth element, i.e.,
I	
(; - .i)
	 0	 Q -	 (5 - .v)	 o
o	 (Xk-x,)	 o
	 (Xi - -IC4)	 o	 (x-.)
(xk -. ) (; - ii) (x1 -x) (V, - Y'I ) (x, -x) (T; -i)
VT
and	 [d]=	
;
11•4
1..
The strain energy in the eth element is then expressed as
I ff[dJ T{[.] [s]]
	
y.	 (10)
Now, the total potential energy is given by
	
fl=u-v=-{dy- {T[{H}+{J}].	 (11)
For the thermal Stress analysis of birefringent fibers and waveguides without external force, we
simply make I fL) {0}.
Potential energy should be a minimum by the energy principle. Therefore, the partial derivative
of Fl with respect to the displacement of each nodal point should be zero:
(8)
(9)
i.e.,
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We then have the 2nth-order linear simultaneous equations:
	
[A]{d}= {H}+ {t}.
	
(12)
For the global system, now it can be written that
{A}=$j[B]' [D] []
{H}=jf[BJT [D
' ] {ç}drdv.
The solution of (12) gives the displacements at all nodal points of the fiber or waveguide under
thermal Stress and/or external forces. The solution of the displacement vector can be easily
obtained as:
	
{d}= [A]'[{H}+{f}].	 (13)
General sparse matrix solver may be employed to solve the system of linear simultaneous
equations in order to find the displacement vector. Once the displacement of each node is known,
the stress in each element is calculated by
{i} = [DJ	 [BO] {d'}_{}). (e = 1—N).	 (14)
In optical fibers or waveguides under stress or strain, the original refractive index of the material
changes due to the photoelastic effect. The new refractive index for x- and y-polarized light can
be calculated from the equation.
n,(x,y)	 n(x,v)	 C C, C,	 rT(x,y)
n , (x, y) = n 0(x,v) - C, C C,	 o.(x,y)
fl-(x,v)	 n0(x,y)	 C, C2 C	 a(x,y)
Here C 1 , C 2
 are the elasto-optic (photoelastic) coefficients of the fiber or waveguide material, n0,
n 0, and nzO are the unstressed refractive indices of the material and n, n, and n are the main
diagonal elements of the anisotropic refractive index tensor. Since the material considered here is
silica, an isotropic material for the fiber, having a refractive index, n, we have in this case
P,o (X, V)	 (x, V) fl_ i) (x, .V)= n
However, after the stress analysis, the birefringence can be calculated from the refractive indices
for the x- and y-polarizations. Because the stress is distributed across the whole cross section of
the fiber or waveguide, the birefringence is evaluated from the average tensor refractive indices
in the core region and also the values at the center of the core. Thus,
=-J5 n(x,v)dxdy,
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'.= ;HJ n(x,y)dxdy.
where A is the area of the core region. Therefore.
= i	 = C	 f(c. - fJ.)c1xdy
Sometimes, the birefringence of the fiber is approximated by the difference of refractive indices
at the center of the fiber core. Assuming that the Center of the core is the origin of the coordinate
system, we can write
B0 =n(O , O ) — nJO , O) = (1	 )(f-
3. Experimental set-up/methodology
The birefringence properties of a single mode optical fiber with a silica cladding have been
investigated numerically. The calculations were performed at the wavelength of 1.55 pm,
refractive indices of unstressed fiber are assumed 1.5 in core region and 1.48 in cladding region.
The effective index of the modes polarized along the fast and the slow axis are calculated, using
FEM, as a function of the asymmetry coefficient. The main advantage of the FEM presented here
is that it could be easily adapted to the study of other asymmetric index profiles, including
anisotropy due thermal stress effects. To achieve the required accuracy in the calculations, a large
number of elements were needed, particularly at the core-cladding interface, to precisely evaluate
the polarization effects. The core and cladding region are divided into triangular elements and the
summation is carried over all the different finite-element triangles. Here the simulation is done
for 3661 nodes and 7140 elements. All the numerical results presented in the next sections have
been realized with the contour and mesh plots illustrated in the following sections.
Fibers with elliptical core and circular cladding are similar to, but simpler than, fibers made
through perform deformation in structure. Here, the birefringence property of such fibers with an
elliptical core and a circular cladding is analyzed under different stresses. The fiber structure is
illustrated in Fig.!.
Lei
Fig 1. Schematic cross-sections of the polarization maintaining fiber with an elliptical core and
circular cladding.
ce
For a numerical analysis of the birefringence property of this type of fiber, the geometrical and
mechanical parameters of the fiber are considered to be such that
C 1 7.42x10 6 mm/kg2
= 2.0x106/°C
E (Young's modulus) 7380 kg/mm2
Core diameter (minor axis),b = 2.5 pm
x & y axis division = 30 lAm, 20 pm,10 tm
C2 = 41x10 6 mm/kg2
a,— 1.0x106/°C
v (Poisson's ratio) = 0.186
Diameter of the fiber,2c = 100 pm
AT=-I000°C
The birefringence of an optical fiber resulting from an asymmetry of the index profile is
numerically evaluated using a finite-element method with a full-vectorial formulation. The
birefringence is a quadratic function of the effective index change. The calculated photo-induced
birefringence is negligible if the index change is lower than 5e- 4 . However, the birefringence can
reach 5e-6 for large values of index change.
4. Results and Discussions
Here, we observed the effect of various stresses on birefringence under two different conditions.
• Without any external pressure applied
• External pressure applied in two different directions
(a) Pressure applied along x direction. Px
(b) Pressure applied along y direction, Py
Case-1: Without any External Pressure
When no external pressure is applied and only stress is present in the core of the fiber, at that
time only residual birefringence has been observed. By changing the values of ellipticity of the
core (s), linear change in birefringence (B 0) has been notified.
1o_
0	 0.1	 0.2	 0.3	 0.4	 0.5	 0.6	 0.7	 0.
Ellipticity ( a )
Fig. 2. Birefringence versus ellipticity when no pressure is applied
Here, changes of refractive indices of core and cladding due to change in stress with variation of
ellipticity of core have been observed. Maximum change occurs due to change in ellipticity.
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Birefringence is defined as a constant times the difference between horizontal and vertical
components of refractive indices changes. Change of refractive index (An) is proportionate to
change in corresponding Stress vector, so birefringence is also proportional to difference between
horizontal and vertical components of stress vector ((r). Stress vector and refractive index changes
for different core ellipticity, therefore, change in birefringence for ellipticity, = 0.0, 0.3, 0.6 are
shown in table-I.
Table-I: Data for When No External Pressure is Applied in Fiber Core
I	 (7.	 An -n
0.0	 0.00001424	 0.00000153	 -0000127	 -0.000893808	 -0.00132027	 .00042646
0.3	 0.00001550	 0.00000006	 -.0000154	 -0.000840998	 -0.00135971	 .00051871
0.6	 0.00001677	 -0.0000014	 -.0000182	 -0.000789944	 -0.00139987	 .00060993
With increase in ellipticity, horizontal(x) stress component increases and vertical stress
component (y) decreases which leads magnitude of An to decrease and magnitude of An, to
increase. The net result is. (n -n) increases. For change in ellipiticity from 0.0 to 0.3, change
in A n X is .00005281 and change in An is .0003943. Thus, the change in nx is dominating. The
similar dominancy is observed for change of ellipticity from 0.3 to 0.6. The changes are shown
below:
126e-6	 (0)-(.3)	 -147e-6 An X( o ) -An .3	528e-4	 Any(0) Any(3)	 -394e4 1
(.3)	 6)	 127e-6	 OvOl
	 v(6)	 -146 e-6 Aflu -An (6)	51 Ie4	 An, 
.3 ) y( 6)	 02e
Again, for =0.0 and =0 . 3 ,
 change in birefringence is
{A n ( Ø) - Any(o )
 } - {A n(0) - An ( o )
 } = 0.00009225
for =0.3 andF=0.6. change in birefringence is 0.00009122
For each case change in birefringence is almost constant. These explain that how birefringence
increases linearly with increase of ellipticity. Effects of ellipticity on refractive indices and stress
vectors are observed in core. At ellipticity of core at 0.8, maximum change is observed. Mesh
plots of stress and two dimensional stress vector plots have been shown in fig 3 to fig. 7.
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Fig. 7. Stress vector for T= 0.8
In each case maximum stress occurs within the core region. There is no stress observed in
cladding region. However, the stress in core region is due to only thermal stress.
Case-2: External Pressure Applied in x Direction, P.
When external pressure is applied along x direction and stress is also present in the core of the
fiber, residual birefringence is observed due to the effect of stress for applied pressure. By
changing the values of ellipticity of the core ( ), linear change in birefringence (B 0) has been
notified. With the increase of , B 0 also increases. £ is varied from. 0.0 to 0.8. At { = 0.8
maximum variation of stress than that of circular core is observed. Like in the case of no pressure
applied, the birefringence increases linearly with increasing ellipticity. In this case, birefringences
have larger value than that of the previous one when only thermal stress is remained.
Ellipikiiy)
Fig. 8. Birefringence versus ellipticity when pressure is applied along x-direction.
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When external pressure is applied, stress due to thermal stress and external pressure both are
present. Here, we observed the effect of ellipticity of core when external pressure is applied
horizontally as shown in table-2.
With increase in ellipticity. horizontal (x) stress component increases towards positive direction
and vertical stress component (y) decreases from positive towards negative direction. If
magnitude is considered, the change in (Ty is 1St decreasing and then increasing if ellipticity
changes from 0 to .8. The overall result is. (nx -any) increases.
Table-2: Data for Applied External Pressure in Fiber Core at x-Direction
ft	 0	 () -0
	 1	 An,	 An,	 An -An,
	
o	 0.00001424	 0.00000153 -.0000127 1 -0.000893808	 -0.00132027	 .00042646
	
.3	 0.00001550	 0.00000006 -.0000154	 -0.000840998	 -0.00135971	 .00051871
	
.6	 0.00001677	 -0.0000014 -.0000182 	 -0.000789944	 -0.00139987	 .00060993
For change in ellipitcity from 0 to 0.3, change in Anx is 0.00005281 and change in ny is
0.0003943. Thus, the change in Anx is dominating. The similar dominancy is observed for change
of ellipticity from 0.3 to 0.6. The changes are shown in the following table.
yC3)	 II	 (0)	 (3)	 I 126e-6	 T..	 147e6 I An, 0 -An l)	 528e-4 A,	 -394e4-AnV 3) e-
	
3	 (6	 l27e-6	 -146e-6	 x3) Afl0(S)	 51 le	 AnV ( S -AnV 6) -402e-4
For each case change in birefringence is almost constant. Mesh plots of stress and two
dimensional stress vector plots have been shown in fig 9 to fig. 13.
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Fig. 13. Stress vector forf= 0.8.
Observing these figures we can say that, unlike no pressure, both core and cladding region
undergoes some stresses. Here, we have assumed that maximum stress occur in core region. It is
also noticeable that the value of stress is much larger than that experienced for only presence of
thermal stress. The effect of thermal stress is negligible in this case.
Case-3: External Pressure Applied in y Direction, P
When external pressure is applied along y direction and stress is also present in the core of the
fiber, at that time residual birefringence is observed. By changing the values of ellipticity of the
core ( F ), we observed linear change in birefringence (13 0). With the increase of , B 0 also
increases.
Fig. 14. Birefringence versus ellipticity when pressure is applied along y-direction.
By applying pressure along vertical direction, a special phenomenon during linear change in
birefringence has been experienced. When the ellipticity is 0.64, birefringence curve intersects X-
axis which signifies that up to ellipticity is 0.64, the change in vertical component of refractive
index (Any) is larger than the horizontal component (An). But when ellipticity exceeds 0.64,Anx
becomes larger than Any. At £= 0.6, no birefringence exists. This is the critical point and the
phenomenon is called regenerative phenomena.
When pressure is applied along vertical i.e. y direction, the maximum stress in core region are
given below for different birefringence. Effects of two stress components, horizontal (ox) and
vertical ((Y y) and changes of refractive indices (An and Any) are shown table-3.
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Table-3: Data for Applied External Pressure in Fiber Core at v-Direction
	
-	 O(kg!m)	 (T.(kgirni
	 0-1-0-1	 An,	 An.	 An. -An,
	
0.0	 0.00000311	 0.00000948	 .00000637	 -0.00111307	 -0.000898920	 -.00021415
	
0.3	 0.00000437	 0.00000801	 .00000364	 -0.001060315	 -0.000938186	 -.00012213
	
0.6	 0.00000565	 0.00000656	 .00000091	 -0.001009283	 -0.000978638	 -.00003065
	
0.8	 0.00000648	 0.00000561	 -0000009	 -0.000975659	 -0.001004897	 .00029238
It is found that birefringence has negative values up to a certain ellipticity but then has a positive
value at = O.S. With increase of ellipticity An, has negatively decreasing magnitude and An has
negatively increasing magnitude. At point £= 0.6, An, 0.97 and An = 1.00 which are almost
equal. This point is the critical point. After this point, n,, in larger than Any and so positive value
of birefringence is obtained. This phenomenon is called regeneration.
(0r(.3)	 126e-6	 0)or(3(	 -147e-6	 An 101 -An,)3)	 -527e-5	 An, )0) -An ( .)	-393e-5
	
0,(3)
	06)	 128e-6	 03) k(6)	 -145e-6	 An,)3) -An,)6)	 -SlOe-S	 AnS ) -AnV)O)	 -404e-5
Mesh plots of stress and two dimensional stress vector plots have been shown in fig 15 to fig. 19
due to external pressure applied along y direction.
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Fig. 19. Stress vector for= 0.8
Observing these figures we can say that, both core and cladding region undergo some stresses.
Here, maximum stress occurs in core region.
Comparative Analysis
For same ellipticity. birefringences are different for different conditions as induced stresses are
different. Effects of various stresses on birefringence can be depicted from table-4.
Table-4: Effect of Birefringence on Variation of Core Ellipticity of Fiber
B0
	 0	 B0
(Pressure = 0)
	 (for P)	 for P)
0	 -1.138491e-6	 4.26374e-4	 -2.14198e-4
.3	 9.064574e-5	 5.1803 le-4	 - 1 .09528e-4
.6	 1.827409e-4	 6.09528e-4	 -3.073154e-5
.8	 2.421817e-4	 6.680508e-4	 2.906717e-5
Birefringence due to only thenTlal stress is larger than that for pressure applied along y direction
and smaller than that for pressure applied along x direction. Maximum stress is distributed in core
when external pressure is Px. Stresses for Px are much larger than stress due to no pressure
applied. As only thermal stress, which is very small, is present if no external pressure is applied,
effect of residual birefringence is negligible than birefringence due the mentioned two conditions.
But when pressure is applied along y direction, it shows degenerative phenomenon and its
birefringence is smaller than the residual birefringence of core. This phenomenon imposes a
limitation on maintaining birefringence by changing core ellipticity. At ellipticity around 0.65,
the two quadratic components of refractive indices are almost same, no birefringence exists. This
leads the fiber not to have polarization maintaining property anymore.
5. Conclusions
Single-mode fiber that preserves the plane of polarization of the light launched into it as the beam
propagates through its length, also known as polarization-preserving fiber. The polarization is
maintained by introducing asymmetry in the fiber structure, either in its shape (geometrical
birefringence) or in its internal stresses (stress-induced birefringence). Here, we have analyzed
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over how birefringence changes with core ellipticity for three different conditions. When no
pressure is applied, the changes in birefringence occur only due to thermal stresses. In all other
cases, applied pressure has more or less effect. It has been observed that, the birefringence
increases linearly with the core ellipticity in cases of no pressure applied, external pressure
applied vertically and horizontally. A crucial point is observed at vertically applied external
pressure. At this point no birefringence property is shown by the fiber. The relative index change
in the core has a significant impact on fiber birefringence. The higher the refractive index change
is, the higher the birefringence becomes. The sensitivity of fibers is thus depends on external
forces applied on it.
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Electrical Properties of Indium Doped ZnS Thin Films
Deposited by Spray Pyrolysis Technique
Fahmida Rahman*
Abstract
ZnS and Indium doped ZnS thin /llrns were deposited on glass substrate at about 2500C.
The indium concentration was varied from 0-100% to observe the effect of doping of
indium in ZnS. Spray pyrolvsis process was used to deposit the thin fl/ms. The electrical
properties of the as-deposited ZnS and indium doped ZnS thin films were studied in
detail. Van der Pauw Technique was used to Inca tire the different electrical measurement
of the as deposited thin films. It is observed that resistivity decreases with the increase of
temperature and also with the increase of indium concentration. Resistivit y of the indium
doped ZnS decreases from 4.4X10 2 ohm-rn to 2. 75X10 2 ohm-rn with the doping
concentration of indium increase from 10-100%. Also it shows the activation energy
changes from 0.08-0.4eV when indium concentration increases from 0-100% in ZnS thin
film. Thus it shows the property of a semiconducting material.
Key Words: ZnS, Indium, Van der Pauw technique, Spray pyrolysis process, Resistivity,
Conductivity. Activation energy.
1. Introduction
Zinc sulfide (ZnS) (II-VI) thin films are very attractive due to their wide direct band gap (Eg
3.65 eV) and n-type conductivity . They are promising for optoelectronic device applications, such
as electroluminescent devices and photovoltaic cells. ZnS is well known to be an important device
material, which can be used for detector, emitter, and modulator in optoelectronics, and blue light
emitting laser diode. In the past decade, II-VI semiconductor nanoparticles attract much attention
because of their size-dependent (and thus tunable) photo- and electro- luminescence properties and
promising applications in optoelectronics (J. P. Borah and et al,,2008). Also, it can be applied to a
transparent dielectric material and a cadmium free buffer layer of CTGS based solar cell
* Assistant Profesor, Department of Electrical and Electronic Engineering, Eastern University
(K.W. Scorn and et al., 2005). In addition to these, doped semiconductor thin film materials have
tremendous potential for use in light emitting applications (J.P. Borah and K.C. Sarma, 2008).
Doping to a thin film is done to improve the physical and electrical characteristics of the thin film
materials. Group Ill elements such as Indium, Aluminium, Galiurn are usually used to improve
the electrical conductivity (Y. Caglar and et al.,2006). These group III dopants act as a donor
when it occupies a substitutional position for Zn2+ cation or an interstitial position in the ZnS
lattice. The efficiency of the dopant element is related to the electronegativity and the ionic radius
of it. In this work, we report the effect of indium incorporation on the electrical properties of the
sprayed ZnS thin films. Electrical parameters like resistivity, conductivity, sheet resistance,
activation energy etc. of indium doped zinc sulfide films were measured by the van-der Pauw
method. D.0 electrical resistivity measurements were made in air for freshly deposited films from
room temperature 303 to 403 K by van-der Pauw method and data was taken by increasing the
temperature of the film slowly. On increasing up to a maximum temperature (403 K) and then
film cooled down slowly to room temperature. Variation of current and voltage corresponding
temperature recorded in data and then calculated electrical parameters. For dc conductivity
measurement, a 15V dc fixed bias was maintained. A power supply (Heathkit, Model: IP-2717A)
was used to pass a constant dc current through the test sample. An electrometer (Keithley, Model:
614) was used to monitor the current through the sample and a digital multimeter (Model: DM-
206) was used to measure the potential differences across each sample. The glass substrate was
heated by a specially designed heater and the temperature was measured by a chromel-alumel
thermocouple placed on the middle of the substrate alumel thermocouple placed on the middle of
the substrate.
2. Experimental
2.1. Van-der pauw's Technique
Electrical resistivity of metal and semiconductor film of any shape may be measured by using
van-der Pauw's method. The resistivity of film having any arbitrary shape can be uniquely
determined by using this method.
At first we select a region on the sample where four electrical contacts were made at four corners.
say A. B, C, and D as shown in Fig. 1. Silver paste or indium was used to the contact. If a current
'AB entering the specimen through the Contact A and leaving through the contact B. produces a
potential difference V D-VC between C and D then the resistance R A n CD is defined as
Fig. I Experimental arrangements for measuring resistivity by using van-der Pauw's method.
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R	
VD — VCV(.D
AB,CD	 (3.5)
1 AB	 'lB
Similarly,
P	 - A	 D_ DA
'BC.DA -	 -
	
BC	 BC
R	
VB — VAVAB
CD.AB	 I 	 (3.7)
	
'CD	 'CD
and	 RDABc. 
= Vc
 
—
 
VB =(3.8)
The resistivity of a thin film can be expressed by the equation
	
= t R ABED + R BC.AD	 f	 (3.9)
1n2	 2	 I	 RBCDA
= 4.53tx 
R ABCD +RBCDA 
xf.R4BC	 (3.10)
	
2	 1	 IRBC.AD
Where t is the thickness of the film and the function f can be evaluated from the equation
rRABCD—RBCDA1 
=	 arccosh 
exp(1n2/f) ... (3.11)
L R BCD + RBCD4 J in 2	 2
If RAB , CD and RBC DA is almost equal, f may be approximately equal to unity and then the
equation (3.10) takes the form,
P = 2.265 t (RAB CD + RBC DA)Q-ohm cm. ... (3.12)
It is very difficult to get f, so we have taken the value off from the chart for different ratio greater
than unity.
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3. Result and Discussion
3.1. Variation of Conductivity and resistivity with Temperature
The variation of electrical conductivity with temperature for as deposited indium doped ZnS thin
films are shown in Fig.3. From the figure it is seen that the conductivity increases with the
increase of temperature. This type of variation indicates the semiconducting behavior of the films.
When indium, a third group element is doped in ZnS, 1n3+ atoms substitute Zn2+ atoms and act as
donors. Effective doping is achieved when radius of the dopant is same as or smaller than that of
the host ion. The ionic radii of Zn 2
 and 1n are 0.074 and 0.081 nm, respectively (Joseph .B.
and et al., 2005).
It is observed that the conductivity increases non-linearly with the increase in temperature. This is
explained in terms of structural changes occuring in this thin film with temperature. In as-
deposited thin film, there is some lattice defects, geometrical and physical imperfections randomly
distributed on the surface and the volume of the film. The roughness of the surface, grain
boundaries and inclusions in the volume are the main components of the geometrical
imperfection. The important factor, which is responsible for the physical properties of thin film, is
the structure. The film is composed of randomly oriented grains with the appearance of the grain
boundaries. An increase in temperature of the films affects the structure significantly causing a
considerable increase in the mean size of the grain and a decrease in the grain boundary area. This
decrease is due to the migration of the smaller crystallites and joining of those grains, which are
similarly oriented, to form bigger crystallites. Because of these structural changes the inter grain
boundary area decreases i.e. there is a decrease in the scattering of electrons. Consequently, the
carrier Concentration also increases with the increase of temperature. This in turn increases the
conductivity of given sample (Patidar, D. and et al., 2008).
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Fig. 2. Variation of electrical conductivity and resistivity with temperature for as
deposited Indium doped ZnS thin films
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In semiconductor, the numbers of carriers available for electrical conduction are
increased with temperature. In the n-type semiconductor conductivity is controlled by
electrons. As the temperature increases more and more electrons are released to the valance
band. Hence the conductivity is increased with temperature. The conductivity increases with
the increasing of indium concentration too. The increase in the conductivity can be
explained in terms of indium atoms which, at given deposition parameters, can take
interstitial positions in the crystal lattice. In this case, indium atoms act as donors. Therefore,
it is possible to make the conclusion that the values of conductivity of the doped films
depend on growth temperature and concentration of indium atoms. In general in
semiconducting material. dc conductivity increases exponentially with temperature which
indicates that the conductivity is a thermally activated process. Mathematically, it
can be expressed by the well-known Arrhenius relation as
Odc	 o exp (-A E /2 kI)
where a is called pre-exponential factor, AE is called the activation energy, T is the absolute
temperature and k is Boltzmann constant. These parameters are of significance to differentiate the
nature of various conduction mechanisms. Fig. 3 shows temperature dependence of dc
conductivity dc' for indium doped ZnS films of compositions 0% to 100% respectively. The
electrical conduction of the films follows a mechanism in which the electron or hole hops from
one localized site to the next. Localized state is a state of motion in which an electron may by be
found anywhere within a region of a material of linear extent smaller than that of the materials.
Whenever it is transferred to another site, the surrounding molecules respond to this perturbation
with structural changes and the electron or hole is temporarily trapped in the potential well
leading to atomic polarization. The electron resides at this site until it is thermally activated to
migrate to another site. Another aspect of this charge hopping mechanism is that the electron or
hole tends to associate with local defects. So, the activation energy for charge transport may also
include the energy of freeing the hole from its position next to the defects (Hossain, M. S. and et
al., 2008, Khan, M. K. A. and et al., 2009).
The variation of electrical resistivity with temperature for as deposited indium doped ZnS thin
films are shown in Fig.2. From the figure it is seen that resistivity of the film decreases with the
increase of substrate temperature. This type of variation indicates the semiconducting behavior of
the films. The resistivity decreases with the increase of indium concentration in zinc sulfide thin
film. The decrease in resistivity is due to an increase in the free electron concentration with
indium incorporation in the zinc sulfide films. In other words, it can be attributed to the optimal
incorporation of indium atoms into the lattice, increasing the donor concentration and
contributing to a decrease of the resistivity, ( S.Ilican and et al., 2008).
3.3. Variation of Sheet Resistance with Temperature
The variation of sheet resistance with temperature for as deposited indium doped ZnS thin films
are shown in Fig.3. It is seen from the graph that the sheet resistance decreases with increasing
temperature. The sheet resistance decreases with the increasing of indium concentration also.
This is due to the fact that the resistivity of the indium doped ZnS thin film is decreased with
temperature.	
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Fig. 3. Variation of sheet resistance with temperature for as-deposited
indium doped ZnS thin films.
3.4. Variation of Activation Energy
The Ina-versus 1000/T graph for the as-deposited indium doped ZnS thin films are represented in
Fig. 4. The straight lines for the films of different concentrations are drawn by using least mean
square fitting method (not shown here). From the slopes of linear plots, activation energy for
conduction was calculated. The activation energy for conduction in low temperature region is the
energy required to take place between the defect level and valence band or conduction band. At
sufficiently high temperature intrinsic conductivity starts and electron conduction from valence
band to conduction band take place. Fig.5 represents the variation of activation energy of different
concentration for the as-deposited thin films. It is seen from the graph that the activation energy
increases with indium incorporation. The values of activation energy could be attributed to the
donor levels formed by interstitial zinc atoms and ionization energies of oxygen vacancies. The
activation energy increased with indium incorporation is considered to be closely related to the
impurity band which may form. It is interesting to note that the increasing of activation energy
and decreasing of band gap energy by indium incorporation are the same (Caglare and et al.,
2006)
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4. Conclusion
The electrical resistivity of the indium doped ZnS film is measured. It is observed that resistivity
is decreased when the indium a third group element is added to the ZnS thin film. Resistivity
decreased with the increased amount of indium incorporation in ZnS film. And the conductivity
increased with the increase of indium concentration in ZnS thin film material. Also It is found
that the conductivity of the films directly depends on the substrate temperature too. Activation
energy increased in the indium doped ZnS film as indium concentration increased. So it can be
said that the electrical property of semiconducting ZnS is improved when indium is doped in it.
77
References
J. P.Borah and et al., (2008). Structural and Optical Properties of ZnS Nanoparticles',
Chalcogenide Letters ,Vol. 5. No. 9, September 2008, p. 201- 208
K.W. Scorn and et aI..(2005) "Preparation of ZnS Thin Film Using Zn(dithiocarbamate)2
Precursors by MOCVD Method," Bull. Korean Chem. Soc., Vol. 26, No. 10
J.P. Borah and K.C. Sarma. (2008) "Optical and Optoelectronic Properties of ZnS
Nanostructured Thin Film," Acta Phvsica Polonica A, Vol. 114 No. 4
Y. Caglar and et al.,(2006) "Influence of the indium incorporation on the structural and electrical
properties of zinc oxide films, Journal of Optoelect ron/cs AndAdvanced Materials, Vol. 8, No.
5.,p. 1867 1873
Ilican .S and et al.,(2008) "Polycrystalline indium-doped ZnO thin films : preparation and
characterization'. Journal of Optoelectronics And Advanced Materials, Vol.10, No. 10, . pp.
2592-2598
Joseph .B. and et al.. (2005) 'Studies on preparation and characterization of indium doped zinc
oxide films by chemical spray deposition". Bull. Mater. Sci., Vol. 28, No. 5. pp. 487-493
Patidar, D. and et al., (2008) "Energy band gap andconductivity measurement of cdse thin films",
ChalcogenideLetters,Vol. 5. No. 2, pp. 21 -25
Hossain, M. S. and et al.. (2008) "Electrical conduction mechanisms of ul1doped and vanadium
doped ZnTe thin films", Chalcogenide Letters, Vol. 5, pp 1-9
Khan, M. K. A. and et al., (2009) 'Effect of Al-doping on optical and electrical properties of
spray pyrolytic nano-crystalline CdO thin films", Current Applied P/n's/cs. Vol. 1748, pp 7
Caglare,Y. and et al. (2006)"Influence of the indium incorporation on the structural and
electrical properties of zinc oxide films, "Journal of optoelectronics and advanced materials,
Vol. 8,No. 5, pp 1867-1873,
78
Iterative Techniques and Application
of Gauss-Seidel Method
Guishan Khatun*
Abstract
This project work is based on 'iterative techniques' b y which the linear systems can he
solved both anal vtk'allv and numericall y. In this project, we discussed Gauss-Seidel method
in details. We have solved a linear problem numerically by Gauss-Seidel method. Final/i'
we have discussed the error analysis of iterative method and also presented a conclusion
on our calculations.
Key Words: Iterative techniques, Gauss-Seidel method, Linear system, Matrix.
1. Introduction
Iterative methods (or indirect methods) generate a sequence of approximations to the solution of a
systems of algebraic equations. In contrast to direct methods, they do not produce the exact
solution to the systems in a finite number of algebraic operations.
Many linear system are too large, to be solved by direct methods based on Gaussian elimination.
For these systems, iteration methods are often the only possible method of solution, as well as
being faster then elimination in many cases. The largest area for the application of iteration
methods is the linear system arising in the numerical solution of partial differential equations.
System of order 10 3 to 10 5 is not unusual, although almost all of the coefficients of the system
will be zero. As an example of such problem is the numerical solution of Poisson's equation.
Besides being large, the linear system to be solved Axh often have several other important
properties. They are sparse, which means that only a small percentage of the coefficient, are
nonzero. The nonzero coefficient generally have a special pattern in the way they occur in A, and
there is usually a simple formula that can be used to generate the coefficient a,, as they are
needed, rather then having to store them. As one consequence of these properties, the storage
space for the vectors x and b may be a more important consideration then that of storage for A.
The matrices A will often have special properties.
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We begin by defining and analyzing three classical iteration method; following that a general
abstract frame work is presented for studying iteration method. The special properties of the linear
Sy
s tem Ax = b are very important when setting up an iteration method for its solution.
Nomenclatures
ajj	 Matrix with a.1 as the entry in the i-th and /-th column A
	 n x n Matrix
X	 Column vector	 b Right hand side of matrix A
D	 Diagonal matrix of A 	 U Strictly upper triangular part of A
L	 Strictly lower triangular part of A 	 X	 Initial approximation
MG Gauss-Seidel matrix	 Xfl Arbitrary norm of the vector 
2. General form of Iterative technique
An iterative technique to solve the n x ii linear system .4 x = 15 starts with an initial approximation
to the solution x, and generates a the system sequence of vector {x}. that converges to x
Most of these iterative techniques involve a process that converts the system Ax = 15 into an
equivalent system of the form x Bx + C for some n x n matrix B and vector C.
Let the system be given by [Burden, R.L & Douglas Faires. J, Yd Ed.]
a 11x 1 + a
12
x2 + a 1 x1 + ......+ a 1 ,x,, =
21 1	
a,x+ a,,.+ ..... . + a , x , = 15,	 (I)
a31x 1 +a,x 2 +a 3,x+ ...... +ax bi
av,+ a, v,+
	+ a ,,t b
in which the diagonal elements a n do not vanish. If this is not the case, then the equations
should be rearranged so that this condition is satisfied. Now, we rewrite the system (I) as
X
1
=	 - ...
 a	 a1	 -	 a1 I
b2	 a21	 a,
X
'
=
---	 x1— --
	
x
b	 a 1
	a3,,
X,= 
—t-------x—	 I,,
a 3 , a 3	 I	 a3
a,,	 ar,,	 ann
(2)
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Suppose x 1 , x, . ....... x t1 , are any first approximations to the unknowns x 1 , x,, ........x
substituting in the right side of (2), we find a system of second approximations.
2Lb1,(J	
;'
	ar a 11 1	 a11
ai 11	 a2X,=—_- x 1–	 x,,
	
__ -
	 x	 -	
..................
..
(3)
3	 a 33	 a 33 I	 a32 - "
121 bn	 a,,	 an,ni
Xn_____ X1	 n-i
	
a,,,,	 a,,,,	 a
Similarly, if	 X 1 t" 1 , X, i '. ...... . x1"t are a system of nth approximations, then the next
approximation is given by the formula
XX,	 a11	 a 11	 a11
	
I1ba.2I1,,	 a3
2 - a,, a12Xla22
b(4)
___-_--_	
W	 a3
- a33 a33x	 —x
i'^I
a,,	 an,,	 a
If we write (2) in the matrix form
(5)
where B is the matrix of coefficients and C is the column vector of the right hand side.
Then the iteration formula (4) may be written as
...............(6)
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3. Application of Iterative technique
Iterative techniques are seldom used for solving linear system of small dimension.
Since the time required for sufficient accuracy exceeds that required for direct
techniques such as the Gaussian elimination method.
ii. Iterative techniques are generally used for solving large system (spare matrix with
maximum zero). In that case they are efficient in terms of computer storage and
time requirement.
iii. These system arises mainly in the numerical solution of boundary value problems
and partial differential equations.
iv. In computational applications we shall find it easier to use multiple indices to identify
the unknowns single indexing will be employed in discussions of the convergence
of iterative methods.
4. Advantages
i. In general, one should prefer a direct method for the solution of a linear system
but in the case of matrices with a large number of zero elements, it will be
advantageous to use iterative methods which preserve elements.
ii. Iterative methods generally require less computer storage and are easier to
program than direct methods.
iii. For these systems, iteration methods are often the only possible method of
solution, as well as being faster than elimination in many cases.
iv. Iterative methods are the methods of choice for solving certain types of linear
partial differential equations using finite differences.
5. Classification
There are three methods for the iterative technique. They are:
i. Jacobi method (Method of simultaneous displacement)
ii. Gauss-Seidel method (Method of Successive displacement)
iii. SOR method (Successive over relaxation method)
Here only the Gauss-Seidel method is discussed in detail.
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6. Gauss-Seidel method-derivation
It is a simple modification of the Jacobi method. This method uses an improved component as
soon as it is available and it is called the method of successive displacements.
In this method, we use
= (—a, x -	 (a1 x	 )+b,)/a 1 for each I = 1,2...... n 	 (7)
The system of equation Ax = b converges if A is strictly diagonally dominant.
6.1 Convergence of Gauss-Seidel method
	
(.4*11	 1.4.-I)Dx =Lx +Ux"1±b
=(D—L)x =Ux +b
=(D—L) Ux1 +(D—L) b
Here the iterative matrix is
M( =(D—L)U
MG is called the Gauss-Seidel matrix.
Sufficient conditions for convergence are
i. Strictly diagonally dominant A.
ii. A is symmetric and positive definite.
6.2 Applications
i. The use of the most recently available information to update each component of X k tends to
increase the rate at which the sequence of estimates converges.
ii. Gauss- Seidiel methods arc used with the linear system arising from solving some partial
differential equations.
iii. It is an indirect method and it is used to solve a system of linear equations of the
form, where Ax=b where A is a x n matrix.
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6.3 Advantages
i. This is convenient for computer calculation, since the new value can be immediately stored
in the location that held the old value, and this minimizes the number of necessary storage
locations.
ii. Each new component 	 is immediately used in the computation of the next
component.
iii. The storage requirements for x with the Gauss-Seidel method is only half what it would be
with the Gauss-Jacobi method.
iv. It is advantageous to use this method in the case of matrices having a large number of zero
elements. It deserves to mention that the matrix should be diagonally dominant; that means
the system of linear equations satisfy the condition a.. / a. < 1, where a are the
elements of the corresponding matrix.
6.4 Disadvantage
i. This method converges about twice as fast as the Jacobi iterative method.
ii. Since it converges rapidly then its local error is no satisfied.
6.5 Solution of a problem by Gauss-Seidel Method
Example: Here we discussed the iterations of the Gauss-Seidel method for the following
linear systems, using initial approximation X	 0.
4x, _X,	 -x4	 =0
—x 1 +4x,—x3_ X S 	=5
—x,+4x3 	 —x6 =0
+4x4 
_
X5	 =6
—x 2 —x4+4x—x6=-2
—x, —x5+4x5=6
Solution
The linear system Ax = b given by
E1 : 4x 1
 —x,	 —x4	 =0
E,: —x i +4x,—x3 —x	 =5
E3 :
	
— x, +4x3	 —x6 =0
E4	 X1-	 + 4x4 - x5	= 6
_X1 - x4 + 4x5
 - = —2
E6 :	 —x3	 —x5+4x6=6
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To solve the above system by Gauss-Seidel method.
To convert Ax = b to the form x = Tx + C, solve equation E, 	 X. for each
= 1,2,3,4,5,6 to obtain
	
1	 1
x 1 = - x, +-x4
4_ 4
	
1	 1	 1	 5
X 2 = - x1 +-x1 + -x +-
	4 	 4- 4_ 4
	
1	 1L, -X, +-X6
	
4	 4
	1 	 1	 6
X 4 =x1+—x+—
	
4	 4- 4
	 	
1	 1	 2
	
X5 
4_ 4	 4	 4
	
1	 1	 6
X6 =_X 3
 
+x +-
	
44	 4
where
0
	 1/4	 0	 1/4	 0	 0	 0/4
1/4	 0	 1/4	 0	 1/4	 0
	 5/4
0	 1/4	 0	 0	 0
	 1/4	 0/4
T=	 and c=
1/4	 0	 0	 0	 1/4	 0	 6/4
0	 1/4	 0	 1/4	 0	 1/4	 —2/4
0	 0	 1/4	 0	 1/4	 0	 6/4
For an initial approximation let	 = (0,0,0,0,0,0)' and generate x by
(k I	 ..	 (k-I)	 (k-I)
	= O.LS x-,	 + 0.25 x4
(k)
X,	 =O.25x 1 	+0.25x3(k-I)	 (k-I)+0.25x5	 +1.25
(k) ; (k-I)
	
X 3 =O.25x 2	 +0.25
(k-I)
	
X 4 =O.25x 1 	+0.25;	 +1.5
(k(	 ,.	 (k-I)	 (k-)	 (k-I)
	= 0.L5 x,	 + 0.25 x 4 I + 0.25 x,-,	 —0.5
(k)	 ..	 (k-I)	 (k-I)
	
X6 "' =0.L5x 3	 +0.25;	 +1.5
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generate	 by
xi = 0.25 x2° +0.25x4 = 0
= 0.25	 +0.25x	 +0.25x, ( ()) + 1.25 = 1.25
= 0.25x,° +0.25x 6 ° = 0.3125
= 0.25x° +0.25° + 1.5 = 1.5
= 0.25 x° + 0.25 x4 0 + 0.25 x	 -0.5 = 0.1875
=
0. 2 5 x., "" + 0.25 x 5 0
 + 1.5 = 1.625
Additional iterates, x' = (x ,x , x ' X4 ) are generated in a similar manner and are presented
in Table I
Table 1-Values of xs by Gauss-Seidel method
K	 x	 1k)	 ikl	 xkl
1	 0	 1.25	 0.3125	 1.5	 0.1875	 1.625
2	 0.6875	 1.546875	 0.79296875	 1.71875	 0.7226525	 1.87890625
3	 0.81640625	 1.833007813	 0.927978515	 1.884765625	 0.89916992 1.95678711
4	 0.9294433	 1.93917949	 0.973983764	 1.95715332	 0.96327209 1.98431397
5	 0.97407532 1.977832794 	 0.990536689	 1.984336853	 0.98662090 1.99428940
6	 0.99054241	 1.991925001	 0.996553599	 1.994290828	 0.99512631 1.99791998
7	 0.99655396 1.997058466 	 0.99874461	 1.997920066	 0.99822463 1.99924231
8	 0.99874463 1.998928467	 0.999542694	 1.999242315	 0.99935327 1,99972399
9	 0.99954270 1.999609665	 0.999833414	 1.999723992	 0.99976441 1.99989946
10 0.99983341	 1.99985781	 0.999939316	 1.9999899457 0.99991418 1.99996337
11 0.99993932 1.999948203
	 0.999977894	 1.999963374	 0.99996874 1.99998666
12 0.99997789 1.999981131
	 0.999921947	 1.999986658	 0.99998861 1.99999514
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Calculation
The decision to stop after twelve iteration is based on the following calculations
(10)	 (9)
X - X	 1.99996337-1.99989946 	 3.1957x 10 <
1X	 1.99989946
)'-L	
- 1.99999514 1.99998661 = 4.2400x10 6 <10 3and	
112)	 1.99999514
These calculation shows that x' 2 is accepted as a reasonable approximation to the solution.
Error calculation
According to our problem we only got approximate values. For exact values we can use
Mathmetica [a computer package]. In Mathematica we use the following commands for exact
value:
Solve [{E 1 , E,, E 2 , E4 , E 5 , E6 },{x 1 , x,, x 3 , x4 , x c , x61I
After execution it gives the exact values as
= 1, x., = 2, x3 = 1, x4
 =
2, x5 = 1, x6
 =2
Now we calculate the error and the percentage of error for every X1 as
Error = Exact value - Approximate valu
I	 (12)1
= x 1 - x1	 = 1— 0.99997789 = 0.00002211
(Exact - Approximate x ioo)
Percentage of error =
Exact
- 0.00002211x100
-	 —0.002211%
1
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In a similar way, the percentage of error for other values of x
,
are calculated and presented in
Table 2.
TabIe2- Calculational errors in Gauss-Seidel method
Exact value Calculated value	 Error %
1	 0.99997789	 0.002211
2	 1.999981131	 0.00094345
1	 0.999921947	 0.0078053
2	 1.999986658	 0.0006671
1	 0.99998861	 0.001139
2	 1.99999514	 0.000243
7. Conclusion
In this project work we have studied the Gauss-Seidel methods. Then we solved a problem
numerically by the Gauss-Seidel method. This method is convenient for computer calculation,
since the new value can be immediately stored in the location that held the old value, and this
minimizes the number of necessary storage. Each new components is immediately used in the
computation of the next component. In this method we got approximate values accurate to 10-4.
We have calculated the absolute and percentage of errors which are presented in the tabular form.
We have also calculated the exact values by using Mathematica. From the table we thus observe
that the percentage of errors are of the order 10 . This indicates that the numerical method which
we have adopted gives a very good approximation of the exact solutions. We can therefore
conclude that this method is suitable for finding solutions of linear systems numerically having
large number of unknowns.
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